Systematic studies on the Phreatoicoidea (order isopoda) with a discussion on the phylogeny and zoogeography of other freshwater malacostracan crustaceans from Australia and Tasmania by Knott, B
Table 1.1 
Syncarida: 
Amphipoda: 
Isopoda: 
Decapoda: 
List of genera of freshwater crustacea collected during 
the course of this study. 
Anaspides, Paranaspides, Allanaspides, Micraspides, Koonunga. 
Austrochiltonia, Paracalliope, 'Gammarus', Hurleya, 
'Niphargus', Neoniphargus, Paraleptamphopus, Perthia, 
Uroctena, ? fontana. 
Heterias. 
Amphisopus, Paramphisopus, Crenoicus, Synamphisopus, 
Phreatoicopsis, Uramphisopus, Mesacanthotelson, Onchotelson, 
Onchotelson, Phreatoicoides ? Hypsimetopus. 
Engeus, Geocharax, Gramastacus, Cherax, Astacopsis, Parastacoides. 
Maps 1.1 to 1.6: 
Phanerozoic maps, southern hemisphere. After Smith et al (1973). 
1.1: Carboniferous. Hs. indicates the area where the phreatoicid 
fossil Heslerella shermani was found. 
1.2: Permian (including the northern hemisphere), also indicating 
where the fossil phreatoicids Palaeocrangon problematicus (Pp) and 
Protamphisopus reichelti have been found. 
1 
~ (J ' 
1. Triassic. Pw indicates the area .where the phreatoicid fossil 
Protamphisopus wianaI!l$t;tensis was ·.fciuni.i'~ 
1.6 Early Tertiary. 
1.5 Cretaceous 
Table 1. 2 
Listing the probable sequence and time for the separation of 
the relevant fragments of Gondwanaland (from McKenna, 1973). 
Continents seEarating Time (million ;years) 
West Antarctic - South Afri<;:a 75-100 
" " - New Zealand 
' f, 
80 
East Antarctic - Africa 92-100 
II II 
- Australia 43-60 
" 
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- India ._ 100 ,_ 
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Map 1. 7: Australian - Tasmanian fauna! provinces. 
Table 3.1: Ma.ting Cues: 
Maximum no. ot pairs observed during studies on the frequency 
of mating in 4 light regimes (continuous dark; short photo-
period = 8 hrs illumina. tion; long photoperiod = 16 hrs 
illumination; continuous light) at 20°0 and 5°0. 20 temales 
and 20 males of Uran!J?bisgpus relictus relictus were used in 
each treatment. 
Temperature lfaximum 
00 No. Pairs 
5 0 
Continuous light 
20 0 
5 I 4 Long photoperiod 
I 20 11 
5 1 
Short photoperiod 
20 5. 
5 5 
Continuous dark 
20 16 
Table 2.2: Nos. of embr.yos per brood pouch from six species of phreatoicids. 
i Range, ! Average Rallge, I Average J No. of Species Embryo No. , No. length of length I obsetvations Collecting sites 
i female (mm) ! (Dill) 
Protamphisopus 14 - 10.. i 36.9 7.1 - 12.1 I 8.59 i 12 Pinjerra, ) I I palustris ' I W.A. i I I 
.. 15 - 68 I 28.4 7.0 - 11.9 I 8.28 I 14 I Perth, ! l 
' I l I W.A. ! ! 
Ma.wbeyamphisopus 14 - 62 29.3 16.7 - 23.0 
I 
19.59 I 4 I Cape Le Grellde, 
le grand.us l I W.A. I 
l I Ura.mphiso12us 5 - 15 11.1 7.0 - 9.6 l 8. 314-
I 
8 Mt. Barrow, 
australis l ! Tas. I 
i 
' i I St. Peter's Pass, Uramphisopus 9 - 40 25.9 9.3 - 13.3 I 10.86 I 29 relictus relictus I Tas. I 
I l ! Onchotelson 29 - 39 33.0 10.4 - 11.6 10.90 I 3 Great Lake, I I brevicaudatus I I I Tas. I 
i ! 
I 
Phreatoicoides 3 - 25 
I 
13.6 7.0 - 12.4 9.73 8 Crotty, 
spp. Ta.a. 
Plate 3.1 (,,, ~: Smears of faeces f'rom phreatoicids 'fed' on 
A. euoalypt leaves, B. dolerite rocks. (Photograph per courtesy 
Dr. P. S. Lake.) 
Plate J.2 (opp.): Smears of faeces from phreatoicid.s fed on 
A. moss, B. mud; c. another phreatoicid - or its cast-off 
exuvium. (Photograph per courtesy Dr, P. S. Lake.) 

I 
Table 3.3: Trout predation on phreatoioids. 
A sum:nary of the data in Xmtt, 1973. 
I No. of No. of guts No. of guts j Total No. of Area I with 1 guts with 
I locaJ.ities 
I 
examined phreatoicids phreatoicids I 
' as mrin food I
Central 6 I 96 I 18 I 37 Plateau I : ! ! 
j ! I North West 8 92 I 0 1 Coast i ' I ' I 
' North-South l I ' 8 132 0 I 1 Eslc System I ! 
' 
' 
I 
i 
I Others j 9 151 I 0 0 I 
' 
I i I Total 31 471 I 18 39 l I I ' I l 
The data in the table include results from the additional analyses of: 
(1) 10 guts of fish from Little Pine Lake (Central Plateau), caught 
1971/72. 
(2) 14 " n n n Roger River (North West Coast), caught 1974. 
(3) 11 " " " " dams at Beaconsfield (Esk River System), 
caught 1971/72. 
(4) 8 " " n • Ri.ngarooma River (Others), caught 1971. 
I 
I 
Table J.4,: Frequepey of dietary items in gizzards of.' two apeeies ot duck. 
An.as su;eerciliosa (Black Duck) Anas oe.stanea (Chestmit Teal) 
-:::--~ Cambridge lagoon of I Lake Sorell Lake Lake le.ke d Islands Tiberias Crescent Crescent 
Plant stems 1 2 l 4 2 14 2 
! 
Plant seeds 1 4 3 15 6 
1&Jllusoa 1 1 1 
I ' I Insects. 3 1 1 10 3 
Amphipoda I 1 I 
Isopoda 1 I (Phreatoioidae) I 
I l I Ostracoda I 1 
Total No. of 1 3 4 4 15 7 Gizzards 
Table 3.5: _lm'ertebrates associated with phreatoioids. 
Lists of forms from; separate habitats. 
A. Small rainforest rum.el, possibly in headwaters at the Roger River, 
north-west Taaman:ia. ilti tude 200m. Sample of 26/1/1974. 
Phreatoioids inhabiting the creek Phreatoiooides sp. 
Crustacea 
Amphipoda 
Insecta: adults 
Coleoptera 
Insecta: inmature 
stages 
Ephemeroptera 
Plecoptera 
Odonata 
Diptera 
Coleoptera 
Mecoptera 
Trichoptera 
Gamna.rida.e 
Eusiridae 
Tenebrionidae 
Ourculionida.e 
Leptophlebildae 
Siphlonuridae 
Eustheniidae 
Austroperlidae 
Capniidae 
Aeschnidae 
Gomphidae 
Athericidae 
Chironomidae 
Tipulidae 
Helodidae 
Hel.minthid.ae 
Nannochoristid.ae 
Helioopsychida.e 
Leptoceridae 
Sericostornatidae 
( G. aus tralis) 
(f. larai) 
In addition, molluscs (classes Gastropoda and Bivalvia) and 
platyhelminthes (order Trioladida) were recorded. 
Table 3. 5 ( Contimed) 
B. Lake Hartz, a glacially formed lake, altitude southern Tasmania. 
Sample of 31/a/1974. Phreatoioids inhabiting the lake !• australis. 
Crustacea 
Amphipoda 
Syncarida 
~<?.!:!.: imnature 
stages 
Pleeoptera 
Triohoptera 
Diptera. 
.Annelida 
Oligoohaeta. 
Nematomorpha 
? Gordioidea 
Gammaridae 
.Anaspididae 
Gripopterygidae 
Eustheniidae 
Capniidae 
Philorheithridae 
Chironom.idae 
(Neoniphargus sp.) 
(Anaspides tasmaniae) 
Probably of the family Phreodrilidae 
C. Invertebrates inhabiting occupied Parastacoides tasmanious burrows, 
western Tasmania ( quoted in Lake & Newcombe, 1975). All of the 
associated forms belong to the class Crustacea. The phreatoicids 
are either Phreatoicoides spp. , Unul!Phisopus austral is or Uramphiso;eus 
binksi. 
Order Copepoda 
Order Syncarida 
Sub-order Cyolopoida 
Jlicraspides calmani 
Allanaspides helonomus 
Alla.naspides hiclo:na.ni. 
I 
Table 2•5 (Continued) 
C. (Continued) 
Order Isopoda Asellota 
Eusiridae 
Family Jani.ridae -
2 forms 
Neoniphargus - 4 forms 
"Niphar@" sp. 
Gamnarus australis 
Paracalliope tluviatilis 
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1971 
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Q.raph 2 J.: Acanthocepha.lan infection ra. tes. The proportion of a 
series of monthly samples of phreatoicid.s from Lambert Park, 
southern Tasmania, infected by a.canthocephalans. The period 
of study is indicated, as is the size of each monthly sample. 
1972 
J M 
1973 
M s N J M 
22 38 39 51 56 78 56 48 55 64 102 70 83 77 76 52 
• 
Table J.6: Infection of U. australia by an unidentified acanth.ooephalan, Lambert Park Creek, Hobart. 
The table shows the infection data, DOs. or hosts inf'ected, segregated according to the sex or the 
intermediate host. To determine the 'r' values, it was assumed that th.ere is an equiproba.ble chance 
ot inf'ection for individuals belonging to each of the 4 host classes. Data from the 1970 study period 
have previously been presented by Knott ( 1971). 
t 
, 
I 
I 
x2 value & I Female: Female: j Study' ' I Male Juvenile i d.t. Period Gravid Non-gravid , I p.robabili ty i I 
April 1970 
I 
91 67 I i : No. infected 25 11 
to l Total No. 439 15; ! 155 
120 
November [ Expected No. I I 
1970 98.2; 34.24 ' 
34.68 
I 
26.85 I 3 I 43.93°• 
. inf'eoted I j I 0.001 
' I I I I p ! I 
16 
i 
l Ma.y 1971 , No . inf'ected 107 45 20 to ] Total No. 558 92 467 102 
I March 197; i Expected No. 86.06 14.19 72.02 I 15.7; 3 16.62••• j infected I 
i I I ! p 0.001 I I 
l No. infected i 198 a; 70 I ;1 I I I I I I ! I Total No. I ! Total 997 245 622 
I 
222 I r 
! Expected No. . ( I 182.58 44.87 11;.90 40.65 i 3 52.91°• I infected ! ! I 
I ' 
i ! l l) 0.001 
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Craph 3,2: Respon~e of.!!.• australis to D.D.T. The death rate of 
phreatoicids in water containing 0.1 ppm D.D.T. The LD:;o 
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= 52 hours. The control treatment lacked D.D.T. 
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Graph 3.3: Osmoregulation in the phreatoicid U. austral.is. 
- -·----
The response 
of the internal haemolymph to varying ambient osmo-concentrations. 
Osmo-concentration was measured in units equivalent to gm Na/kgm H2o. 
[ 1 ,oM 
• 
Table 3.7: Survival of U. australis at 10)6, 3qg and 50';& 
seawater dilutions, ({10"'1 knotr, 1ci1J 
Temp. I TiJDe 
o 1 1~ seawater 
Survival 
30% seawater 5qg seawater ( c) , (Days) , 
l 
i----~----.--
N l N I o. % j o. td No. at. 
Surviving r Surviving /0 r Surviving /0 
1 
5 
10 
20 
30 
4-0 
50 
1 
5 
10 
20 
30 
4-0 
50 
1 I 
5 I 
10 I 
l 
I 20 , 
50 l 
I 
20 
20 
18 
18 
18 
18 
18 
20 
20 
20 
20 
20 
20 
20 
20 
15 
13 
13 
11 
100 
100 
90 
90 
90 
90 
90 
100 
100 
100 
100 
100 
100 
100 
100 
75 
65 
65 
55 
20 
20 
20 
20 
19 
18 
17 
19 
18 
17 
17 
17 
17 
17 
8 
5 
' 0 
100 
100 
100 
100 
95 
90 
85 
95 
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85 
85 
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85 
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Graph 3.4: Response of the phreatoicidQ. australis to desiccation. 
The evaporative water loss (mgm water loss/br/mgm animal tissue), 
measured at three ambient temperatures on phreatoicids from two 
localities: 
A. It1.mbert Park Creek, a. permanently flowing, well-shaded coastal 
creek. 
B. Tinderbox, a temporary, unshaded coastal creek. 
., 
•• 
~able 3.8: TE!ll!,?eratu.re tolerance. 
LDSO ( in hours) of 2 populations of U. australis 
at 4 ambient temperatures (from Knott, 1971 ). 
~emperatu.re French St. Creek Summit, Mt. Wellington 
oc (lowland sample) (highland sample) 
30 12 12 
28 108 36 
26 336 78 
456 132 
.. 
Table 3.9: pH tolerance. 
ID50 (days) of 2 populations ot U. australis 
under acidic and alkaline conditions ( from Knott, 1971 ) • 
I !' I pH Glenorchy i Bowden I I I ! l 
I 
3.0 1.5 8.0 ! l 
\ 
l 
I 
I 
I 3.5 3.5 13.5 
I 
i 
10.5 I 4.0 9.0 I 
I 
! 
l i I I 
11.5 l 1.5 4.5 I 
0£S 
A: TltACT i.!!....!i!.Ji. 
ALIMENTAIY CANAL 
C: MID GUT GLAND 
Fig. 3.1: U. australis, digestive tract (not to scale). 
AF anal flaps; AS anal sphincter; FG fore gut; HG hind gut; 
HGC hind gut caecae; MGG mid-gut gland; PRO proventriculus; 
SS suspensory strand; TYP typhlosole. 
AF 
.. 
J 
Plate 3.3: Hind gut of the phreatoicid U. australis; TS in the region 
of the hind gut caecae. T - typhlosole; HGC - hind gut caecae 
(with contents); N - nucleus; L - lumen of digestive tract • 
. ,. 
Common Key to Plates ,2.4 to 3,22: 
a apical folds 21 secondary lysosome 
bf basement folds lcj lateral cell junction 
bl basement lamina m mitochoncria 
ecs epicuticle spines micr microtubules 
er endoplasmic reticulum mlb multi-lamellate body 
er, " 
II vesicies mv microvilli 
f intestinal reticulum fQow. n mcleus 
G Golgi bodies p polyribosome 
gl glycogen? r residual body 
gp glycoprotein? rer rough endoplasmic reticulum 
h ~ haemo sos subcuticular space 
i intima sdj septate desmosome junction 
11 pr:i;mary lysosome V vacuole 
Plate 3.4: Inti.ma., above nucleus of P cell (x ,1, 5 oo) 
eno - outer layer of endocuticle; 
enb - inner or basal layer of endocuticle. 
scs . 
.... 
Plate 3.5: 0 cell, apical boundary (x 19,800). 
Plate ,3.6: 0 cell, central portion (x 19,800). 
Plate 3. 7: 0 cell , basal portion ( x 19 , 800) • 
Plate 3.8: JW1Ction between :t'RO R cells. 
Plate 3.9: R cell, active region. 
Plate 3.10: Lateral junction between U (light) and P (dark) cells. 
(x 10,200). 
Plate 3,11: U cell details (x 10,200). 
Plate J.12: Apical pinocytotic surt'ace or u. cell (x 19,800). 
Plate 3.13: Nucleus, P cell (x 10,2oq, 
Chr chromatin material. 
Plate 3. 14: P cell, A.pica! portion above nucleus (x 10,200). 
Nuc nucleolus. Chr chromatin. 
Plate 3.15: P cell, in region lacking nucleus (x 10,200). 
Plate 3.16: P cell, in region without nucleus but with lateral cell 
junctions ( lcj) and cell processes ( cp). Note bundles of 
microtubules (mier) in spaces between cells (x 10,200). 
Plate 3.17: P cell, showing stores of some nutrient (fl), possibly 
glycogen or some calcium enriched lipid (Dr. P. S. lake, pers. comn. ) , 
baaa.lly (x 7,500). 
Plate 3.18: P cell, showing active region (in boxes) (x 7,500) - top 
·photograph. An active region is shown in greater detail in the 
lower photograph (x 26,100). 
Plate 3.19: P cell. apical region, with active region (x 26,100). 
Plate 3.20: Apical region of midgut gland cell, showing microvilli (mv), 
vacuoles (v) and structures which may be pinocyt.otic vesicles (pv) 
.(x 19,200). 
Pl.ate 3.21: .Apica1 region of midgut gland cell (x 10,200). 
Plate 3.22: Basal region of mid.gut, gland cell (x 19,100). 
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Fig. 4.1: Phreatoicid body plan. Showing the arrangement of the tagma, 
head, peraeon and pleon. Numbers indicate numbering sequence of body 
segments; L, D refer to length, depth respectively of the various 
structures measured. 
Fig. 4.2: Phreatoicid head: cg cervical groove; cl corner lobe; 
e epistome; gr genal groove; 1 labrum; mn mandibular notch; 
mp mandibular process; sag subocular groove; son subocular notch; 
tp triangular plate. 
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Fig. 4.3: Setae. a. simple spine; b. simple seta; c. simple plumose 
seta; d. brush plum.ose seta; e. denticulate spine; f. triapical spine; 
g. toothed spine; h. aesthetasc; i. blunt seta. 
.~ 
L --~~-· 
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d 
Fig. 4.4: Head appendages. a. amphisopine eye; b. phreatoicine eye; 
c. club shaped antennule; J. filiform antennule; e. phreatoicine 
antenna flagellum; f. phreatoicopsine antenna flagellum; g. amphisopine 
antenna flagellum. 
Fig. 4. 5: Head appendages; · mandibles. 
a. anterior view - ip incisor process; lm lacinia mobilis; mop molar 
process; ~jl palp; sr setal row. 
b. mandibular interlocking pattern. 
c. mandibl~, basal aspect - ap apodeme; fp fulcral process. 
d. positive angle of inclination of right .mandible. 
e. negati,e angle of inclination of left mandible. 
g 'Jentral aspect, showing;.hinge 'axes. 
a.RIGHT MAN DIBLE 
ant 
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Fig. 4.6: Head appendages (continued). 
a. lower lip - p paragnatha. 
b. maxillula - ie inner endite; oe outer endite. 
c. maxilla - il inner lobe; 011 & 2 outer lobes 1 and 2. 
d. maxilliped - bas basipodite; cox coxopodite; ep epipodite; pal palp. 
p 
bas 
epipodile 
cox 
d. 
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Fig. 4.7: Peraeopoda and Pleopoda. a. anterior peraeopod (right side); 
b. posterior peraeopod (right side); c. male gnathopod; d. male peraeopod 
4, 3 distal segments; e. exopodite, pleopod 3 (anterior view); f. endopodite, 
male pleopod 2; cox coxopodite; bas basipodite; isc ischiopodite; 
mer meropodite; car carpopodite; pro propodite; dac dactylopodite; 
2u secondary unguis; sbl sub basal lobe; sl secondary lobe; ml mesial 
lobe with entangling setae; ep epipodite. (Not to scale) 
b. 
p s 
ml 
ep 
f. 
Fig. 4.8: Tailpiece and Uropod Peduncle. abm abductor muscle; 
adm adductor muscle; B - B seta on lateral ridge; C telsonic pleural 
spine; dtp mesa-dorsal telsonic projection; lr lateral ridge; tp lateral 
telsonic pleura; ts tailpiece suture; ics spur of uropod peduncle; 
icr ridge of uropod peduncle. 
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Fig, 4.9: Uropod rami. a. amphisopine. b. phreatoicine. 
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Fig. 4.10: Tailpiece of three isopods. 
an - anus; t - telson; u - uropod; 6 - 6th abdominal segment; 
ts tailpiece suture. 
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_Fig. 5.1 (opp.)_;~ Eophreatoicus callum 
I \ \, 
,[, wHole animal (male); b, head (lateral view); c, tailpiece (lateral vi, 
d, peraeopod 7; e, male gnathopod, distal segments. 
I 
f 
I 
; 
j 
d· 
Fig. 5 ·• 2.: Maw:beyamphisopus legrandus 
a, whole animal (male); b, head (lateral view); c, male gnathopod; 
' ' 
d, t,ailpiece (ventral view); e, uropod peduncle (mesial view). 
------
Fig. 5.3: Amphisopus lintoni 
a, whole animal; b, c, various shapes of the telson (dorsal view); bis the 
most commonly observed form. d, peraeopod 7; e, male gnathopod; f, tail-
piece (lateral view). 
!Ii b ' 
I I 
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Sex 
Female 
Male 
Table 5.1: Comparison of 'relative' lengths of the 
4th antennal segment in E· palustris 
from Perth and PinjaITa 
Locality I No. 
Perth 20 
Pinjarra 20 
Perth 16 
i Pinjarra 10 
A B I Average Average 1 Average ? R 1 t. T tal i Le th f i e a ive o Ing o, Leth 
Length (mm) i 4th antennal: f ~g A I segment (mn) · 0 
8.98 
7.16 
8.33 
8.23 
I 
I 0.44- 0.050 
0.39 0.0.54-
0.49 0.055 
0.47 0.057 
C 
Fig. 5.4: Synamphisopus spinasimplicis 
a, whole animal; b, tailpiece (lateral view); c, head (lateral view). 
C 
Fig. 5.5: Pseudsynarnphisopus toolbrunupi 
a, whole animal; b, tailpiece (posterior view); c, pleopod 1. 
=-= - - - - -- - - -
Fig. 5.6 (ow.): Gnathopods of h;ypsimetopids from various 
localities, showing the range of expression of the two 
terminal segments. 
Key to Localities: 
1. Amphisopid I Creek 
2. Crotty - hill top 
3. Mouth of Arthur River 
4. Zeehan, plain below Federation mine 
5. Deep Creek, Smith ton 
6. Port Davey - large male 
7. Port Davey - sub-adult male 
8. Crotty - valley swamp 
9. Wents Creek 
10. Zeehan (2 miles to west) 
11. Zeehan (G. E. Nicholls' specimen of Ph. longicollis 
12. Crossing River - Davey River Junction 
13. Chinaman's Creek; Liverwort Spur Road 
14. Port Davey 
15. Moondyne Spring. 

e 
Fig. 5.6A: Tasmanian hypsimetopids 
a, female Phreatoicoides, lacking pleural lobe on 5th segment of pleon; 
b, specimen with pleural lobe on 5th segment of pleon; c, male anterior 
end, showing the longer post-cervical groove portion characteristic of 
mature males than of females (a); d, uropod, with basal spur on inner ramus; 
e, uropod, lacking basal spur on inner ramus; f, male pleopod 2. 
Tab1e 5.2: Morpho1ogica1 dif't'erences between the genera Hypsimetopus and Phreatoiooides, 
coD'.!Piled from Sayce (1900a, 1901) and Nicholls (1942). 
I 
Character Hypsirnetopus 
Length of pera.eonites 1 and 2 1 = 2 
l 
I Phreatoicoides 
1 two-thirds 
length of 2 
Remarks 
Epipodites on pleopods 3, 4 with without Most significant 
and 5 generic differences, 
..... ~~~_.;...~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~- according to both 
· Sayce ( 1901 ) and 
' Nicholls ( 1942) . Plumose setae on endopodite of pleopod 1 
Pleuron of pleonite 5 
Inner ramus of uropod 
Apical margin of inner 
ranr~s of maxillula 
with 
with 
lobed 
without spur 
6 setospines 
without 
not lobed 
with stout dorso-
basal spur 
3 setospines 
; Not commented on by 
: either author, but 
' illustrated. 
Table 5.3: Observed character expressions on mature males of Tasmanian hypsimetopids 
j Pleopoda Endopodite of Lobe, 5th Proportion, peraeon I Proportion Inner ramus No. plumose 
Locality j 3-5 with pleopod 1 with l abdominal segment 1: peraeon 1 pleon: total of uropod setae, inner ! epipodites plumose setae I pleuron segment 2 I body length with basal endite of 
I I spur maxillula i l I 
Zeehan (Nicholls' No No No 1.34 0.30 Yes 
sample) 
Federation Mine No No No 0.79; 0.82 0.29; 0.29 Yes I I Mt. McCall No No Yes 0.81 0.36 Yes I 
Port Davey Yes No Yes 0.59; 0.68; 0.78; 1.00 0.32; 0.34 Yes l; 1 I 0.31; 0.33 
f 
2nd Amphisopid No No Yes 0.59; 0.78 o. 28; 0.30 No I Creek (2 simple setae) 
1st A.'11phfaopid No No 
setae)I 
Yes 0.79; 0.84 0.30; 0.35 No 4 
Creek (2-3 simple 
! 
' Holder Spur Road No No J Yes No 
(2-3 simple setae)I 
Roger River West No No ' Yes 0.49 0.32; 0.36 No 4 r
(2-3 simple setae)! 
' 
' Arthur River No No ! Yes 0.92; 0.94; 0.95 0.30; 0.32 Yes 4; 4 
(2-3 simple setae)! 
Wents Creek No No I Yes Yes (2-3 simple setae)! 
Chinaman's Creek No No l Yes 0.50; 0.63 0.27; 0.31 Yes 2· 2 I I , 
r 
Crotty (hill top) No No I Yes 0.61; 0.79 0.30; 0.32 No 3; 4 
' ! 
Fig. 5.7: Pleophreatoicus intermediys ,~--
a, whole animal; b, tailpiece (lateral view); c, peraeopod 7;' 
d, male gnathopod. 
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Fig. 5.8: Uramphisopus baylyi 
a, whole animal; b, head (lateral view); c, tailpiece (dorsal view). 
Fig. 5.9: Uramphisopus binksi 
a, whole animal; b, male gnathopod palm; c, coxa, peraeopod 7; 
d, head (lateral view); e, tailpiece (lateral view); f, uropod 
peduncle (mesial view). 
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Fig. 5.10: Lakeamphisopus trogloendemicus 
. ~ 
a, whole animal; b, peraeopod 7; c, ablerpnt peraeopod 7; d, male 
gnathopod; e, tailpiece (lateral view); f, head (lateral view). 
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Fig. 5.11: Fossil Phreatoicids. 
A, B 
C 
D 
E-G 
P. 
P. 
P. 
P. 
Eroblematicus; 
sojanensis 
reichelti 
wianamattensis 
) 
) (both from Birstein, 1962) ) 
(from Glaessner & Malzahn, 
(from Chilton, 1918). 
1962) 
H 
Map 6.1: Distribution of extant Phreatoicid families. 
- -~- --- - -- - - ·-
P, PHREATOJCIOAE 
N. NICHOLLSIC'AE 
H, HYPSIMETOPIDAE 
A, AMPHISOPIOAE 
Ao, Amphisopus 
Ap. Paromphisopus 
Aph, Phrealamerus 
M. MESAMPHISOPIOAE 
Mm. Mesamphisapus 
Mmo. Mawbeyomphisopus 
Me. Eophrealoicus 
Ph, PHREATOICOPSIOAE 
h . opus • . n of Uramp is D·.,tributio 6 2 • 1 ... Map ••
~ U. australis 
u~baylyi 
• 
Ballarat 
Map 6.3: Distribution of Crenoicus . 
~ ~ 
• Canberra 
Table 6.1 Species of Phreatoicids from Great Lake, Tasmania. 
According to Nicholls, 1942, 1943. 
Uramphisopus pearsoni 
Colubotelson chiltoni chiltoni 
C. intermedius 
C. tattersalli 
Mesacanthotelson setosus 
M. tasrnaniae 
M. decipiens 
M. fallax 
Onchotelson brevicaudatus 
O. spatulatus 
Present 
taxonomic 
status 
u. pearsoni 
u. australis 
II 
? II 
M. setosus 
M. tasmaniae 
II 
II 
0. brevicaudatus 
? o. brevicaudatus 
Still extant 
in lake 
Yes 
?No 
?No 
?No 
Yes 
?No 
?No 
?No 
Yes 
? 
Table 6.2: Present distribution of Phreatoicidae within 
Great Lake, Tasmania. Numbers collected from the various 
lake levels at three different locations. 
Location i Swan Bay Cramps Bay Brandum Bay I l I 
Level ! j 
! 1 2 1 2 1 2 I Species I ~'; 
i 
o. brevicaudatus 22 14 1 
-
' 
I I 
I M. setosus ! 7 8 I-
I l 1 I 
U. pearsoni 5 
Plate 6.1: Grampians, Victoria. The range, viewed from the east, 
south of Mt. William. (Photo~aph, courtesy Dr. P. S. Lake.) 
Plate 6.2: Lake Edgar, looking west. The fault, uplift of which 
resulted in damming of the lake, is indicated by an arrow. 
(Photograph, courtesy Dr. P. S. Lake.) 
Plate 6.3: Summit Plateau, Mt. Wellington. A general panorama looking 
from south to west. A cold front passing to the south has obliterated 
views of the southern mountains. Arrows indicate the runnel with 
phreatoicids; ws = site of weather station. 

Plate 6.4: Runnel, summit of Mt. Wellington, showing the course of the 
runnel in greater detail. 
Plate 6.5: The runnel in summer. 
Plate 6.6: Runnel, Mt. Wellington, in summer, with the protective 
dolerite rocks moved, showing phreatoiclts (arrows) at the surface of 
the moist mud. 
Plate 6.7: A small stream on the Central Plateau near Steppes after a 
long, dry summer. When the creek is flowing, phreatoicids can be 
collected by disturbing the substrate of the creek and collecting any 
dislodged animals in a net held downstream. 
Plate 6.8: The largest rivers where phreatoicids were found. The top 
pho~ograph shows the Black River and the bottom photograph shows the 
Dip River, which is one of the main tributaries of the Black, immediately 
above the Dip River Falls. A drift net is evident in the bottom ohoto2ranb. 

Plate 6.9: The collecting site, in greater detail, where phreatoicids 
were found in the Black River at the ~cality shown in the previous plate . 
The isopods were found in the roots of the dead grass tussocks on .the edge 
of a relatively quiet portion of the river. 
Plate 6.10: "Amphisopid I" creek, north-west Tasmania. Detail of the 
locality where U. australis was found in the sedi~ents below the main 
current (arrow) and hypsimetopids (Form II) were found in roots of the 
plants at the margin of the creek. 
Plate 6.11: Upper reaches of the Black River, North-west Tasmania. 
This portion of the river, which is seen flowing through an area of 
mixed rain forest, is subject to strong flooding througho~t the winter 
and spring months. The bottom photograph shows in greater detail the 
rounded rocks of the river bed. No phreatoicids were found in this 
part of the river. 
Plate 6.12: Picnic Hut Creek, Mt. Wellington. :rwo details of a creek 
which does not harbour phreatoicids probably because of the unstable 
substrate. 

Plate 6.13: Creek in rainforest near Damper Inn, South-west Tasmania. 
Although creeks in the _area drain across gently tilting terrain, the 
author was unable to find any phreatoicids in such creeks. 
(Photograph by courtesy Dr. P. S. Lake.) 
Plate ·6;14: The Cuvier Valley, from Mt. Cuvier. Cradle Mt. Reserve. 
Looking south across Lake Petrarch with Mt. Olympus to the right. 
Phreatoicids occur in Lake Petrarch, and ~n the swamps around the lake. 
A. tasmaniae occur in runnels of the rainforests at the foot of Mt. 
Olympus and of the valley floor. The valley was once glaciated. 
Plate 6.15: Wedge River Plains, South-west Tasmania. 
(Photograph courtesy Dr. P.S. Lake) 
Plate 6.16: Cockle Creek Plain, Southern Tasmania.· Uramphisopids are 
Teasonably abundant in the substrate ·of the runnels which drain the plain. 
(Photograph by courtesy Dr. P. S. Lake.) 
Plate ·6.17: Pool, button-grass plain. Yabby burrows typically open 
at the bottom of · such pools, and when the pools are full of water, the 
subterranean malacostracans can frequently be found in these surface pools. 
(Photograph by courtesy Dr.P. S. Lake.) 
Plate 6.18 (opp.): 'Amphisopid I' Creek, North-west Tasmania. In the top 
photograph can be seen behind the felled eucalyptus log undisturbed 
forest through which the stream flows. The bottom photograph shows in 
greater detail a more accessible portion of the creek where specimens of 
U. australis were collected from the sediments below the main path of the 
stream, and hypsimetopids (Form III) were collected from the mud marginal 
to the stream. 
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Plate 6.19: "Amphisopid II" Creek, North-west Tasmania. The top photograph 
shows a general view of the creek with its banks lined with ferns. The 
bottom photograph shows in greater detail the pool where hypsimetopids 
(Form III) were found beneath rocks. 

Plate 6.20: Yabby burrow (P. tasmanicus) entrance • 
. 
(Photograph by courtesy Dr. P. S. Lake.) 
• 
Plate 6.21: Casts of ·Parastacoides sp. burrows. The more ~ypical 
burrow (top) shows several entrances (E) and a feeding chamber (F). 
The interstitial spaces of the 5urrounding peat are indicated by arrows. 
Table 7.1: Numbers of apical plumose setae 
on the inner endite of the maxillula, 
from Nicholls (1942, 1943). 
Species No. Text Fig. plumose setae 
Amphisopus lintoni 7 4 
Mesamphisopus capensis 4 5 6 
Mesamphisopus depress us 4 8 
Mesamphisopus abbreviatus 4 11 
Hyperoedesipus plumosus 4 12 
Paramphisopus palustris 7 14 
Phreatomerus latipes 6 8 22 
Synamphisopus ambiguus 3 (5 in text) 24 
Eophreatoicus kershawi 8 25 
• Phreatoicopsis terricola 4 (8 in text) 27 
Uramphisopus pearsoni 4 29 
Phreatoicoides longicollis 3 32 
Phreatoicoides wadhami 3 34 
Phreatoicus orarii 9 35 
Crenoicus mixtus 4 38 
Notamphisopus littoralis 4 42 
Colacanthotelson rugosus 4 61 
/ 
/ 
;' 
/ 
/ 
I 
I 
I 
Fig. 7.1: Tailpiece of N. kashiense (upper) and Q. astralis (lower). 
Table 7. 2: Probable Plesiomorphic Character 
Expressions of Phreatoicids. 
1. Long phreatoicine antenna. 
2. Eye large. 
3. With cervical and subocular grooves; with subocular notch. 
4. · Lacinia mobilis on both mandibles. 
5. First peraeonite overlaps head. 
6. Tergites ridged. 
7. Hinder coxae immovable. 
8. Penes broad. 
9. Pleura of pleon expanded. 
10. Telson simple lobe on hinder margin; not upturned. 
11. With dorso-lateral tailpiece ridges. 
12. Amphisopine uropod; with simple disto-ventral spine. 
13. Inner margin of uropod with low ridge. 
14. Pleopods bearing coupling hooks. 
15. Penial stylet longer than endopodite. 
16. Gut without typh1osole or hind gut caecae • 
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Table 7.3: Xmportant attributes of the two basic lineages of phreatoicids 
excluding the Nichollsidae 
Character Amphisopine Lineage Phreatoicine Lineage 
' 
Eye t Large, prominent Reduced in most forms l 
i ! ! 
I 
Mandibular notch Lacking in most forms I Present, except in Phreatoicopsidae 
i ! 
I : i Disto-ventral spine, I Simple or absent Toothed in more advanced forms uropod peduncle 
' l I 
Pleural margin, and coxae, f Margin usually straight, I Margin curved; coxae movable in I l 
of hinder peraeopoda l coxae immovable in most most forms I forms l 
' I I
Typhlosole ! Absent I Typhlosole, and hind gut ' caecae, I 
l I occur in most forms ! ! ' i 
Mobility l Many extant forms retain the All forms can only walk; all I are ability to swim entirely benthic or sub-
r terranean forms. 
' 
' 
Fig. 8.1: Method of measuring segment length in syncarids. 
.. 
,• 
.. -::::::---
lu c, length used as basis for plotting data in graphs 8.1 - 8.4 except 
graph 8.4a. 
le, length used as basis for plotting~- tasmaniae and P. lacustris 
data in graph 8.4a. 
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Graph 8.1: Anaspidacea: relative length of each tagma as a proportion 
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Graph 8.4 and 8.4a: Ana.spidacea: relative length of each pleoni te 
as a proportion of the total pleon length (excluding the telson). 
(Range, average and standard. deviation are indicated. The different 
methods of determining the corrected and uncorrected values are 
explained in Fig. 8.1.) 
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specimens of Allanaspides, Anaspides and Paranaspides. 
The homologous proportions of Anaspidites, from Brooks 1962, Fig. le," are also included. 
Anaspides ' l Allanaspides Paranaspides Anaspidites 
d 9 I d d 9 I 
HEAD I :.. III o. 7143 0.6941 0.6665 0.6045 0.5862 0.757 
rv - VI 0.2857 0.3058 0.3335 0.3955 0.4138 0.243 
THORAX VII 0.1298 0.1371 0.1071 0.1185 0.1234 0.1526 
VIII 0.1298 0.1371 0.1071 0.1185 0.1234 0.1689 
IX 0.1298 0.1168 0.1071 0.1052 0.1234 0.1526 
X 0.1526 0.1523 0.1251 0.1579 0.1415 0.1681 
XI 0.1526 0.1574 0.1785 0.1579 0.1542 0.1192 
XII 0.1526 0.1523 0.1785 0.1579 0.1542 0.1200 
XIII 0.1526 0.14 72 0.1965 0.1842 0.1799 0.1200 
ABDOMEN XIV 0.1538 0.1550 0.1509 0.2026 0.1765 O.l.538 
xv 0.1587 0.1589 0.1509 0.1634 0.1589 0.1452 
XVI 0.1538 0.1550 0.1604 0.1307 0.1353 0.1452 
XVII 0.1538 0.1550 0.1509 0.1307 0.1294 0.1133 
XVIII 0.1538 0.1550 0.1509 0.1242 0.1294 0.1248 
XIX 0.2260 0.2209 0.2359 0.2483 0.2706 0.3176 
HEAD 0.1711 0.1574 0.1692 0.1581 0.1577 0.1686 
THORAX 0.3203 0.3648 0.2872 0.2794 0.2645 0.3258 
ABDOMEN 0.5082 0.4778 0.5436 0.5625 0.5778 0.5058 
A 
3 
Head 
B 
3 
Head 
Fig. 8.2: Segmental overlap pattern in .Anaspidacea. Showing the 
difference in pattern of overlap between adjacent anterior peraeon 
segments of A. Koonungidae, ] • .Anaspididae. 3 = third peraeon 
segment. 
Table 8.2: Coll!Ea.rison of phenotypic e:x;pression of characters 
used for generic diaemosis in the Anaspididae. Characters 1-10 
from Swain et al ( 1970); Characters 11 and 12 from Smith ( 1908). 
Expressions marked • from Smith ( 1909b). 
Character ! Allanaspides I Pa.ranas12id.es Anas;eides 1 Anaspidi tes I 
I ' I 
1 • Lengths of ) 
thoracic I 
segments 
2. Length of 
abdominal 
segments I 
3. ~~~=;i 6th !!:'. 
segment plus 
telson ! 
4. Dorsal 
flexure 
5. Fenestra 
dorsalis 
6. Antennal 
exopodite 
a) shape of 
I 
l 
I 
t 
I 
f inner margin i 
b) length of 
~nner margin 
As shown in Graphs 8.3 and 8.4, the pattern of 
proportions of somites in Allo.nasnides and 
Paranaspides is similar, and distinct :from the 
patterns in Anaspides. Anaspidites has Anaspides 
type head and thorax pattern, and Paranaspides type 
abdomen pattern. I 
slight 
present 
rounded 
without 
spine 
long 
obvious 
absent 
straight 
edge with 
spine 
long 
none 
absent 
rounded 
without 
spine 
short 
none? 
none 
I 7. Maxilliped -
I 
I a) gna tho basic 
I 
lobes 
b) pre-ischium , 
lobe 
8. Exopodi tes on 
maxilliped 
9. Exopodi te on 
7th thoracic 
appendage 
10. Endopodites 
of' the 
abdominal 
appendages 
11. Habit 
12. Tail fan 
two 
developed 
none 
absent 
absent 
(except on 
1st & 2nd 
of ma.le) 
swimming? 
long? 
two 
I a ..... loped 
I 
I two 
! small, j unsegmented 
i la.inellae • 
! 
; rudimentary 
i on 1-4, 
: absent on 5 
' (except on 
1st & 2nd 
of male) 
swimming 
in weeds 
long 
two 
developed 
two 
small, 
unsegmented 
lamellae* 
rudimentary 
on 1-4, 
absent on 5 
(except on 
1st & 2nd 
of male) 1 
swimming in I I,. 
open water j 
short I 
Table 8.3: Numbers of described genera and 
families of the superorder Syncarida 
Order l Fossil Extant Fossil Extant ) .Families Families Genera Genera 
1 I I I I I 
' l i I ' Palaeocaridacea 5 0 .6 0 I 
l I Anaspidacea 0 2 1 5 I l 
I 
! 
' 
I 
' i Bathynellacea j 0 1 0 5 ! 
i I I Stygfocaridacea 1 1 1 2 ! 
I t j I 
I l ' 
j I ! I I I Total: ' 6 4 8 12 I I 
I I : l I 
Map 8.1 Anaspid~ sampnng sites on the western margin 
of Central Plateau (Knott) 
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Map 8.1: Collection sites of .Anaspides sp. along the north-western 
margin of the Central Plateau, The particular sites where 
A. tasma.niae, A. spinulae or intennediate forms have been collected 
by the author are indicated. 
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Fig. 8.3: Showing the comparison between!· tasmaniae, !· spinulae and 
P. lacustris of abdominal epimera 3 to 6, and telson. In addition the 
uropod of P. lacustris is also shown. The comparison between A. tasmaniae 
and A. spinulae is from Williams, 1965. 
Original designation 
' 
' 
t Atyloides gabrieli 
~loides fontana. 
i Paracalliope fluviatilis 
i 
i Paracalliope larai 
! 
i Parale:etampho:eua ta.smanicus 
i 
I 
Hyalella australis 
l Chil tonia subtenuis 
I Protocrangon.Y! f ontinalis 
Hurley~ kalamundae 
Uroctena. affinis 
Uroctena setosa 
Uroctena yellandi 
Perthia acutitelson 
Niphargus pulchellus 
Niphargus mortoni 
Gamrnaru.s ripensis 
I 
I 
' I 
I 
I 
I 
I 
I 
' I 
i 
I 
I 
I 
i 
J 
I 
i 
Present formal Familial. placement 
designation ' I Original: Present 
Pseudomoera gabrieli Ca ! E 
Not stated (Barnard, 1972) Ca E 
nc Ca E 
nc i E E 
I 
I 
nc ! E E 
Aus trochil tonia aus tralis 0 Ce 
Aus trochil tonie. subtenuis 0 Ce 
nc G G 
nc G G 
nc G G 
nc G G 
nc G G 
nc G G 
nc G G 
Gammarus mortoni G G 
nc G G 
No. o-r 
localities 
Relevant References quoted in 
· original ; ! description I 
I 
I 
i 
· 1 
i 
I 
I 
I 
I 
I 
3 ) Sayce, 1900; ! Schellenberg, 1929. 
1 l Sayce, 1902. 
? 1 w·n· ; 1 1.ams, 1968. 
. 
I 
1 I Knott, in press. 
several Cole.man, 1975, 
several ; Sayce, 1900; 
1 
1 
1 
2 
1 
1 
3 
1 
1 
1 
j Hurley, 1959; ! Williams , 1968. 
l Sayce , 1902 . 
1
1
. Nicholls, 1926. 
Straskraba, 1966. 
1
1 Nicholls, 1926a. 
Nicholls, 1926a. 
I I Nicholls , 1926b. 
! StrasJr..raba, 1964. 
I I Sayce, 1899. 
I 
I Thomson, 1892; I Smith, 1909a. 
i Smith, 1909a. 
I 
l 
' l 
I 
Gammarus antipodeus 1 i Smith, 1909a. , nc G G 
, Grunrna.rus barring tonensis i nc : G : G , 1 
1
, Chilton, 1916 . i 
i I ! ' , I 
' i i i j i I t , , ! 1---------------------------------------------------------------------~---------------------- ----------------------, 
Original designation 
Garnmarus australis 
Grum.na.ti.ls haasei 
! Niphargus montamis 
! 
l Un.imelita spenceri ! I 
I 
I I Neoniphargus fultoni 
' ! Neoniphar,5us ~ 
l Neoniphargus exiguus 
! j Neoniphargus tasmanicus I Neoniphargus wellingtoni 
Neoniphargus alpinus 
I Neoniphargus niger l Neoniphargus westralis 
l 
j Neoniphargus branchialis 
I 
I Neoniphargu_1;1 obrieni Neoniphargus nichollsi 
I 
Present :formal 
designation 
nc 
nc 
I Neoniphar&!! montanus 
Neoniphargus spenceri 
nc 
no 
nc 
nc 
nc I 
I nc no I Uroctene. westralis 
j Perthia branchialis 
I 
i 
I 
nc 
no 
Familia1 placement 
Origina1 Present 
G G 
G G 
G G 
G G 
G t G 
I G G G G 
I 
I G I G 
G G 
G G 
G G 
I G G 
G G 
G G 
G G 
No. of 
localities 
quoted in Relevant References 
original ! description 
1 Sayce, 1900. 
1 Sayce, 1902. 
1 Thomson, 1892; 
i Stebbing, 1899. 
! 1900; 2 Sayce, Smith, 1909a.. 
1 Sayce, 1902. 
1 Smith, 1909a. 
1 Smith, 1909a. 
1 
1 
Smith, 1909a. 
I Smith, 1 1909a. 
1 I l Srni th, 1909a. 
l Smith, 1 1909a. 
1 Chilton, 1925; 
Nicholls, 1926. 
1 I Nicholls, 1924; 
j Straskraba, 1964.. 
1 I Nicholls , 1926c , 
1 Straskraba, 1964.. 
P.C - no change. Ca - Calliopiidae. Ce - Ceinidae. E - Eusiridae. G - Gammaridae. 0 - Orchestidae. 
Footnote: Williams (1968) lists ParacorophiuJ!l excava~ as occurr·ing in Australian freslw;aters. But ln the 
original listing of this species, from the P..risbane RiYer, Queensland, Chilton ( 1920 - Mem. Queensland Museum 
7: 44-51) states the amphipods were collected from brackish water. 
f 
I 
I 
I 
I 
I 
! 
i 
I 
I 
i 
I 
l 
I 
I 
l 
i 
I 
I 
! 
I 
I 
I 
I 
i 
! , 
J 
Table 8.5:. Collecting sites, March 1313 
(Altitudes from "General Map of the :Kosciusko National Park, 1963") 
K.N.P. = Kosciusko National Park. 
I Locality Altitude (ft) Species 
i 
? fontanus Un-named creek, 6.8 3,800 
miles north of 
Adaminaby, N.s.w. I 
! 
I Gang Gang Creek, 4,000 N.S.W. ff 
I 
n Rule's Point, K.N.P. 4,200 
I Eucumbene River, I . 4,400 • 
Kiandra, K.N.P. 
n 
I Digger'~ Creek, ' ' 5,400 
K.N.P. 
tr 
l 
Neoniphargus 'Eucumbene River, I 4,400 
II 
ti 
II 
II 
fl 
Group III Kiandra, K.N.P. I 
II 
" 
tr 
n 
fl 
I ! Near Guthega Dam, 
I K.N.P. I 5,400 I I 
I i 
I' Betts Creek, Perisher j . Valley, K.N.P. I 
, I j Near Lake Albina, : 
, K.N.P. ! 
i 
j Lake Cootapatamba, 
I K.N.P. 
r 
6,000 
7,000 
7,000 
j Near L. Cootapatamba, ! 7,000 
I K.N.P. I 
tr Group II l Rocky Plain Creek, I K.N.P. 
1 4,400 I 
' 
Remarks I 
i 
Small creek draining I 
cow paddocks into I 
Goorudee Creek , 
; 
Small creek 
i 
I 
I 
1 
' I Small, muddy creek 
draining into 
Yarra.ngobilly River 
' i : Common beneath rocks i I in current, or ; 
i ! amongst plants in ' 
. pools ; I 
I l 
i 
i Among moss plants in 1 
j very small runne 1 in • 
1 sheltered headwater i 
' 
: Rare, in comoarison 
/ with ? fontaii.us 
' -
1 Small runnel above ! dam 
: Runnel in creek ! ! headvra. ters 
! 
: Runri.el above the I lake 
Beneath stones in 
lake 
Runnel above the 
lake 
In sphagnum beside 
creek 
' 
" " I Brindabella Range, A.C.T. 
l 
5,000 1 In sphagnum around ! yabby burrow, near 
. Mt. Ginini 
Genus 
Astacopsis 
Euastacus 
j I Oherax 
I 
l Geocha.rax & I Gromastacus 
Engeus 
Habitat 
Restricted to rivers, creeks, at 
altitudes from near sea level to 900m, 
Tasmania. 
I 
Temperature 
Range 
! Similar to 
Remarks 
ii Limited in distribution by 
1
1 ) oxygen requirements in summer? 
2) winter cold - dilute waters 
1 
occUITing on high aummi t plateaux. 
! As above? / :tk>s Uy in rivers , creeks, usually in 
! highland areas. :Mainland Australia. I I Aatacopsis? 1 
' 
I Lowland rivers, creeks, swamps. 
I Widespread, but not in Tasmania. 
11°c - 26°0•• Probably limited in distribution by 
Up to 28°c* oxygen requirements during summer. 
(Dr. P. S. Lake, pers. comm.) 1 
j Lowland swamps or free standing I Probably 
! water, in unf'orested areas. Bassiana. ! higher than 
' I 20°0 • I ! 1.n I I summer. 
I Burrow in swamps and along river I ; 0 o - 18°0* ! banks, mostly in forested areas. ! in Tasmania. 
! Bassiana. l 
1 Usually found on fine silts of flood 
i deposits in Tasmania. 
I 
' ! 
/ Limited in distribution by high summer I (greater than 20°0) temperatures? 
Parastacoides / Burrow, in forested and unf'orested 
I 
areas • Tasmania (western and 
southern). 
) 5°0 - 15°c** Tolerate anoxic conditions for quite 
i long periods ( Newcombe , 1971 ) . I 
! 
• Own recordings. ** - in W.A., Edwards, 1964.. * Weatherley, 1967. 
ti Newcombe, 1971. 
a 
PSEUDOGLYPHEA 
C e 
a 
PALAEONEPHROPS 
a C e 
EUASTACUS 
, 
' . . 
,· -. 
. 
_,, 
a 
C 
C d 
a b 
NEPHROPS 
Fig. 8.b: Carapace grooves of selected Decapoda (from Woods, 1957). 
a - branchio-cardiac groove C - post-cerV"ical groove 
b - antennar groove d - gastro-orbital groove 
bt- hepatic groove e - cervical groove. 
:i 
'jl 
!, 
I 
I 
,, 
r 
I 
• 
' 
Table 8.15: :t.brphological characters of the Group I and Group II 
parastacid crayfish. In the land-burrowing f'o rms, e.g., 
Parastacoides and Engeus, body spination is r educed. 
Group I l 
Post-cervical groove weakly I I 
developed, and joins the l 
cervical groove at a shallow I I 
angle. l 
Carapace spiny. 
' 
; 
With spines on abdominal pleura. 
' I 
i 
3rd maxilliped - usually one 
row of setose puncta.tions on j ventral surface. I 
' 
l 
: 
3rd maxilliped - exopodi te i l 
reduced (exc~t in ! 
Para.stacoides I ! 
Chelae - ventrolateral margin : 
with tubercules or spines. 
' Chelae - at least one enlarged 
spine mesially on carpus. 
Penis - a short papilla with a 
calcified ring ( except in 
Parastacoides) 
Group II 
Post-cervical gro ove joins the 
a steep cervical groove at 
angle. 
Carapace smooth, p unctate or 
spiny (except [ granulate; rarely 
in Parane:Ehro:es) 
Rarely with spines 
pleura; sometimes 
tubercules. 
3rd maxi.lliped -
on abdominal 
with 
mesial halt' of 
tiferous. ventral surface se 
3rd maxilliped - e xopodi te well ! 
in ~eus) developed ( except 
Chelae - ventrolat eral margin 
(except in 
times 
without tubercules 
Geocharax and some 
Parastacus). 
Chelae - mesial sp ines on carpus 
tend to be reduced 
Penis - several mo rphological 
expressions. 
·--
........... 
Map 9. 1: The probable extent of the Tamar Major River drainage 
system during the period of low sea level of the Pleistocene 
glacial stage. 
Table 9 . 1 : Tasmanian and Bass Strait Islands -
~th of surrounding water and estimated time of isolation 
(from Rawlinson, 1974). 
Island or Island Group 
King Island - Cape Otway 
Curtis Island 
Rodondo Island 
Moncoeur Islands 
Tasmania 
Albatross Island 
Hogan Group 
M'aatsuyker Is. 
Kent Group 
King Island - Tasmania 
Furnea.u:x: Group 
Schouten Is. 
Waterhouse Is. 
Tasman Is. 
Bruny Is. 
Maria Is. 
Swan Is. 
(Present sea level) 
I Tini.e of 
1 
Depth I Isolation 
, (metres) (yrs Before Location 
I l Present) 
I 
' ' Western Bass Stra.i t ! 80 14,750 
I 
Eastern Bass Strait ! 73 14,000 
Eastern Bass Strait· 73 14,000 
Eastern Bass Strait 64 13,000 
Eastern Bass Strait 60 12,750 
Western Bass Strait, 55 12,000 
Eastern Ba.ss Strait 55 12,000 
Southern Tasmania 55 12,000 
Eastern Ba.ss Strait 50 11,750 
; 
I Western Bass Strait • 50 11,750 
Ea.a tern Bass Strait 32 10,000 
Eastern Tasmania 18 7,750 
Eastern Bass Strait · 18 7,750 
Eastern Tasmania 11 7,000 
South-eastern 9 6,750 
Tasmania 
Eastern Tasmania 7 6,250 
Eastern Bass Strait. 7 6,250 
0 5,000 
Table 9.2: SU1Jlll8.!Yz Geologica.1 History o,r Tasmania, w:ith emFhasis on the major tectonio events. 
(Sources are referred to in the text.) 
Era. Period 
I 
I i Qua terr.uu::y 
i Cainozoio I I . ! Tertiary 
i 
I Mesozoic 
l 
I 
I 
1 
Cretaceous 
I 
J Jurassic 
l Triassic 
! Permian 
I I Carboniferous 
1 . I Pennsylvanian j Palaeozoic i :Mississippian 
I 
i Devonian 
I I Silurian 
! I Ordovician 
t 
I Cambrian 
Pre-Cambrian 
I 
I 
! 
Ti.me (million years 
since beginning of Period) 
(after Olson, 1971 ) . 
2 
63 
130 
180 
230 
280 
310 
340 
400 
440 
510 
600 
I 
! 
I 
Geological Events 
Basalt flows from necks, 
mainly situated close to 
fault junctions • 
Faulting major 
tectonic event 
throughout this 
interval 
6 Dolerite intrusions, 167 x 10 years ago. 
Prolonged 
period of 
erosion and 
sedimentation 
Tabberabberan Orogeny : Folding 
I 
Uplift of area in west or north-western Tasmania,] 
possibly associated with Benambran Orogeny of Vic~ 
Jukesian Movement - horst & graben tectonics pro-! 
ducing sedimentary basins around Tyennan ridge. · 
Period of erosion, with volcanic and. intrusive 
igneous activity. 
Uplift of the Tyennan Geanticline. 
Penguin Movement (700 million years ago): 
folding; intrusion of the Cooee Dolerite. 
French.'ll3ll Orogeny Stage II: Recumbent folds in 
N.F.. trending geanticline. 
--------------.;.._--------~---__.:._li_'re1:,chm.an Orogeny Stage I. 
POSSIILE 
~ "'""'"'" "'"""'' 
---- (AMIRIAN STRUCTURES 
\ 
\ 
', 
', 
' 
' 
' \ \ 
I 
I 
I 
I 
I 
I 
I 
I 
Map 9.2: Major Pre-Cambrian and Cambrian palaeogeographic fea"b..ires 
of Tasmania (from Banks, 1965). The map shows the area rai3ed 
during the Frenchman Orogeny, Pre-Cambrian Period, and the lcca tion 
of the geanticlines raised during the Crunbrian Period. 'fi1ese 
ancient features still exert an influence on the zoogeography of 
Tasmanian freshwater crustaceans. 
Ii 
! 
Most f'eatures are mapped on the Structura.1 Map of' Tasmania. 
Unit I Major Structural Features I Fold Trend I 
Sorell anticlinorium. I 
West Dubbil Barril - Zeehan Synclinorium 
I 
Coast West Coast Range - Dundas 
Structural Anticlinorium 
Unit 1 King Synclinorium 
jFrenchman Anticlinorium. 
North-West j Sophia Synclinorium 
Structural I Dundas Anticlinorium 
Unit / Zeehan - Mt. Pearse Synolinorium 
North ! Ioongana Synclinorium 
Coast I Gog Range - Black Bluff 
Structural I Anticlinorium 
Unit ! Standard Hill Antiolinorium 
North I 
East I 
Structural 
1
1 
Unit 
! 
South I Elliott 8.r'.d. D'Aguilar Range 
West : Antiolinorium 
Structural I Olga River Synolinorium 
Unit r 
I 
l 1 Central ! ! Highlands i 
. ! I - T'<Jennan , 
: Geanticlinef 
I 
NW to N 
l 
I 
! 
l 
, NNE folds & faults j NE n It II 
i E-W It It 
" 
' l E-W 
NW 
NNW to N 
N-S 
· Early, shallow long 
, waveler.gth ·trends l obe.cured iri parts by 
' ? later V.1f\V to N-S 
l ti·ending th ... "'tlsts and 
! relatively narrow 
l fold.'3. 
I Remarks 
. 
i I The Linda Fault Zone cross outs. 
I 
I 
/ The f'olds in the vioini ty of 
; Queenstown. 
l 
i 
) 
1 long wavelength folds with 
! NNE trend. I 
i 
I 
l 
; E-W structures parallel to the 
I Tyenna.n mock. 
' 
1 NW folds superimposed on E-W folds. 
Only involves the Mathinna Beds. 
Small folds of 50-200 ft wave-
length, superimposed on larger 
folds w:i.th 7,000-8,000 ft 
wavelength. 
! With 2 important cross structures, ! 
l the Engle Creek and Moores Valley l Fault Zones. 
I 
A relatively stable block which 
influenced the deformation 
pattern of the other Structux·al 
Units. 
Surface 
lower coastal 
I Higher ooas tal 
I 
r 
I St. Clair I I ' 1 
f l 
• I 
I 
wwer Plateau j 
I 
i 
~ 
Higher Plateau 
High M:madnooks 
The elevations of each surface, in metres, are approximations from 
Davies' values, in feet, which a.re shown in brackets. 
Altitude I Examples (metres & feet) 
100 
-
300 Possibly of marine origin. 
(300 
-
900) Exemplif'ied by the floor of the Tamar Graben. 
400 
-
500 I Extensive throughout the South-East. (1200 - 1500) 
800 
- 900 Peneplain in Guildford - Waratah area. of the North-West. 
(2400 - 2700) ! 
' 
1000 
- 1200 Traveller Plateau; Table Mt.; Great Lake. 
(3000 - 3500) I 
1300 - 1500 North-western corner of the Central Plateau; Drys Bluff; 
(3900 - 4400) Mt. Field Plateau; Mt. Wellington. 
1500 - 1800 Cradle Mt.; Barn Bluff; Frenchmt.m's Cap; Mt. Ossa; 
(41+-00 - 5300) Mt. Gould; the Pelions. 
- High Monadnocks 
m Higher Plateau 
rnmun 
~ 
,~::~:·.-::~., 
Lower Plateau 
St. Cloi r 
Higher Coastal 
[ I Lower Coastal 
Map 9.3: Distribution of the major Erosion Surfaces (from Davies, ~959). 
The elevations of each surface are listed in Table 9.4. 
I 
! 
'' 
'I 
'. 
Map 9.4: Tasmanian drainage basis. The three major directions of 
drainage in Tasmania - north, west and south-east - whi.ch are 
confluent on an area of low divides about the north-western 
corner of the Central Plateau. 
'i 
Period 
Early Triassic 
I.a.te Triassic 
f Jurassic 
Cretaceous 
l 
Early Tertia.ry 
Late Tertiar,y 
Pleistocene 
(during last 
glacial stage, 
25,000-15,000 
years Before 
Present) 
· Tr:1.ass:1.c · - P.le:is tooene Tasma.rd.an Clima:tes · 
(from various sources). 
Climate 
M::>nsoonal 
Cool temperate 
? 
j Tropical - sub-tropical 
l 
Hot, humid, tropical 
!. G-radual cooling 
I 
I 
Cold, dry and windy, with 
winter rains and spring 
floods. 
Possibly drier and colder 
olima te than at present. 
Snow line 600m in west, 
1350m in east; precipita-
tion gradient with same 
direction as today, and 
just as steep. 
1 
Evidence 
l ! Red siltstone deposits near Hobart. Plant fossils. I 
I
I No Jurassic sedimentary structures 
in Tasmania are known. i 
l 
i 
l 
Laterite and bauxite deposits near 
I.a.unceston. 
Plant fossils; 
Cressy Graben. 
sediments in the 
Animal fossils. 
02 isotope levels of marine fossils 
from southern Victoria. 
A conclusion, applicable to glacia.l 
climate of S.E. Australia/Tasmania, 
from studies on snowline & peri-
glacial limits, mostly in S.E. 
Australia but also in Tasmania. 
Fossil pollen anc'l.l.ysis. 
Nature and disposition of sediments 
and land forms; limits of peri-
glacial activity. 
Reference 
J Banks, 1973 
! Townrow, 1964 
l 
I 
I Banlcs, 1973 
l Banks, 1973 
Gill, 1961 
Gill, 1961 
Galloway, 1965 
lf.:acphail, 1975 
I 
' 
' 
1 Davies, 1969, ! 
i 1914; Chick & I ! Colhoun, 1972 1 
: i 
I 
Table 9.6: Post Pleistocene Climates of Tasmania. 
Macphail deduced changes in distribution of plants through studies 
on fossil pollen from swamp an1 lake sediments. 
i i I Years I i 
' Climate Evidence Reference (BP) i I 
I 
I 
l 
Temperature Spread of i i 
11,000 - : increasing Pbyllocladus I Ma.cphail I 
I i Rainfall and I (pers. comm.) 9,000 1 l I : increasing Euoalyptus I i 
I 
j ! 
Wetter than Nothofaaus at 
, 
Macphail I ' 
j 
I 
' 
I 
7,000 present j Beatties Tarn, l (pers. comm.) I I I Mt. Field ! I I ! 
i i I Decline in Decline ot I :Macphail I 6,000 I rainfall Nothof aSW! at (pers. comm.) 
I Beatties Tam : ! 
' 
3,(X)() I Dry period .Active dunes in Davies ' 
the sub-humid (1974) 
province 
I 1,000 l Rainfall Spread of Jackson 
I increasing I Nothofagus (1965) I 
' 
I 
I 
! 
' I 
! 
I 
' 
' j 
: 
: 
I 
! 
i 
i 
' i 
' I 
i 
l 
I 
l 
! 
! 
I I Locality Predominant Tm pH Rock Type ppm I 
I I I 65.2 ! ! Port Davey ! Quartz 4.5 r I i 
' 
I I I Lake Pedder Quartz ! 38.1 ! 4.8 I ' 
I Weld R· I I j Dolomite I : I 211.0; 7.7 
I 
, Sandt"ly Creek i Dolomite I 42.4 ( 7.9 l I 
' 
I I 
. 1 
j Dolerite I 8.8 i I Labyrinth, ! 6.3 l 
f Lake No. 3 i I I i I 
I i Great Lake ' 20.1 I 6.3 ! Dolerite i I 
Lake Crescent· 1 Dolerite ! ' 61.21 7.0 ! i 
I l I J 
' 
1 Mersey R. ! (Kimberley) 
\ 
? , 108.8 j 7.8 
I ' i j 
I Rubicon R. ? l 156.4 ! 7.5 \ l \ ! 
I i 
I i ' i L. Leak 1 Dolerite l 42.2 ! 6.6 
' i I : i i 
i ! Dolerite ! : i L. Tooms I 32.1 6.8 
: 
I • 
(from Buclcney & Tyler, 1973). 
Na+ I r- I ca++ I Mg++ I - I HC03- \ S04-l Cl : 
u eq/1 
r I 1 I I I 17 42 103 472 0 1 27 I 304- I i. I ! I I I I I I 
! i I ! I 140 8 52 61 200 i 15 37 I I 
187 302 j 2000 : 2055 450 l 3620 
\ 
22 I 
52 1. 4 550 I 250 255 :2 70 I I ' i : 1 1 . 1 1 1 16 
i I 57 26 i 25 i 33 105 18 9 II i I I i I I f 
. 
! ! i 8 i 69 60 73 110 11 II 57 I I ! . 
I I I I 278 20 211 203 469 ! 300 I 40 II ! I ' I 
! I I I 139 I 23 750 283 36 I III 
f 
395 46 425 I 1125 581 1960 I 43 I III i ! ! ! 
l I 139 i 23 165 I 100 255 64-0 13 T.V 
' 
; 
I 
i : J 
I 
161 I 38 108 I 113 261 156 I 31 IV 
! 1 
Buckney & Tyler's 
Province J Table I Sample No. 
South-West 
& West 
II 
II 
II 
The Central 
Plateau 
It 
II 
The North-
West 
II 
Midlands, 
East & North 
It 
I 
I 
I 
i 
r 
1 
I 
! 
i 
I 
! 
1 
I 
! 
i 
1 
! 
! 
l 
I 
I 
1 1 
1 5 
1 35 
3 I 1 6 
I 
2 \ I 7 
i 
i 
I 
2 I 26 I 
2 I 37 
I 
3 9 
3 13 
4 8 
4 I 9 
t 
I 
l 
j 
l 
! 
! 
l 
' ! 
1 
I 
l 
i 
i Clyde R. ? Dolerite j 12a.4 • 7 ,5 530 45 750 467 1045 1550 17 rv 11 4 31 
I r-----~-----,-------------------,----;------~----------!----+---~ 
I Pearshape Pleistocene i 279.9 · 7.0 1622 258 , 1690 700 3820 1055 704 V Bass Strait 5 3 I Lagoon ? Sands ! Islands 
Table 9.8: Numbers of named species of extant Tasmanian 
freshwater crustacea. Mostly from Williams (1974) but 
incorporating changes to the Phreatoicoidea, Eusiridae 
and Parastacidae. The changes are outlined in the text. 
I 
species No. species 1 No. 
Taxon from i endemic to \ 
Tasmania i Tasmania 
A. Groups of high vagility 
Anostraca 2 0 
Notostraca 1 0 
Cladocera 9 3 i 
' I
Copepoda 26 7 I i 
Branchiura 1 1 I . ! j 
i 
B. Groups of low vagility 
I. Freshwater inhabitants from 
the Permo-Triassic Period: 
Syncarida 6 6 
Isopoda: Phreatoicoidea* 8 7 
Amphipoda: Gammaridae 12 12 
II. Freshwater inhabitants from 
the Cretaceous Period: 
Isopoda: Janiridae 2 1 
Amphipoda: Ceinidae 2 0 
Amphipoda: Eusiridae 2 1 
Decapoda: Parastacidae 8 8 
*Excluding hypsimetopids. 
ord on 
.__Adams fie Id 
Boyd River 
lake Edgar 
lake Pedder 
Huon River 
Map 9.5: Ancient lakes of south-west Tasmania. The £'our 'Quaternary' 
lakes first recognised by Carey (1961). The lakes are now infilled 
and are evident as swampy buttongrass plains. 
A. Lake in the Albert River Valley. 
B. I.e.ke in the Denison River Valley. 
C. Lake straddling the Gordon and Wedge Rivers. 
D. Lake in the Serpentine River Valley. 
Plate 9. 1 : King River, western Tasmania, looking downstream from the 
old railway bridge near Crotty. One of the major rivers of the 
west coast, the river is seen at very low level; wider normal 
winter conditions, the torrent covers a.11 of the visible boulders. 
•(Photograph per courtesy Dr. P. S. Lake.) 
Plat~ 9.2 (overleaf'): Western Tasmania. A 360° panorama (f'rom Mt. 
Darwin) of the West Coast Unit of the fold province. Major 
features are indicated on the diagram opposite the plate. 
The landscape illustrated is typical of the Tasmanian west coast 
f'old province - steep, mountainous ridges separated by flat valleys. 
Several structural features of the West Coast Unit of the Tabber-
abberan Orogeny are visible - the Sorell anticlinori\DD (at Mt. 
Sorell); the Frenchman anticlinori\DD ( at Frenchman's Cap); the 
West Coast Range - Dundas anticlinorimn (at Mt. Jukes); the King 
Synclinorimn ( at the King River Valley) • 
All 6 Erosion Sur.faces are visible. The Lower Coastal Surface 
(f'loor of the King River Valley); the Upper Coastal Sur.face (the 
tops of the low hills in the King River Valley); the St. Clair 
Surface ( the Deception and Engineer Ranges, Mt. Fincham); the 
lower Plateau Surface (Mt. Jukes, Mt. Sorell); the Higher Plateau 
Surf ace (Eldon Range, King William Range); and the high Monad.nooks 
(Frenchman's Cap, Mt. 
The cloudless day on which the photograph was taken is an WlCommon 
event in Western Tasmania. Distances can be gauged from the fact 
that the Eldon Range, Frenchman's Cap and Kelly Basin are 33, 20 
and 11 lan distant, respectively. 
(Hlotograph - Dr. R. Gaymer.) 
Plate 9.3 (•pJ.1 ): North West Tasmanian Panorama. View of the forests 
of far north-western Tasmania looking west, from a low hill south 
of the Dip Range, across the divide separating the Arthur River 
(A) from the Dip River (D). The area is part of the Rocky Cape 
Geanticline, e.lld the poorly defined divide is part of the Upper 
Coastal Surface. 
j 

Plate 9.4 (opp.): Scarps, Central Plateau. The top photograph shows 
the upper portion of the 900m scarp, the Great Western Tiers, 
which separates the Upper Plateau Surface f~ the Lower Coastal 
Surface of the Tamar Graben along the northern rim of the Central 
Plateau. Looking eastwards along Liffey Bluff. 
'lhe bottom photograph shows part of ·the succession of small scarps 
, at the south-east corner of the Central Plateau, north of Bothwell. 

Plate 9 • 5 (opp. ) : Lake Adelaide . 
One of the deeper lakes of the ·Central Plateau, it was formed through 
several glacial processes - overdeepening of the valley by ice moving 
fran the Upper Plateau Surface on the sqline and impoundment behind 
moraines ( out of the picture). The shores of the lake are, tor the 
toost part, steep and with little sediment so . there is little area for 
colonisation by a littoral fauna. The benthic fauna has not been 
sampled, due to the inaccessibility of the lake. 
The dead conifers in the foreground, reminders of a ome extensive 
sub-alpine conifer association in Tasmania, were killed by a fire 
which devastated large areas of the Central Plateau in the early 
1960's. The photograph was taken in 1974, over a decade after the 
fires, and gives some idea of the long-term destruction caused by 
them. The island escaped the full effects of the fire. 

.!'.late 9.2_: Great Lake, Central Plateau. Looking north across Swan Bay. 
Plate 9. 7 (opp. ) : 9ens;!l Plateau parorama, looking northwards :from 
the Walls ot_ Jerusalem, showing the Upper Plateau Surface ot the 
north-west corner under winter conditions. Three catchments are 
visible: Wild Dog Creek (W) :flows into the Mersey River (M); the 
creeks (D) south of Ironstone Mt. (I) drain eventually into the 
Derwent River; the creeks ot the extreme northern rim of the 
Plateau (T) drain eventually into the Tamar River. 'Die picture 
shows clearly there U11St be little barrier to migration of fresh-
water crustaceans between habitats throughout the whole area during 
' 
winter. De - Deception Peak; C - Cradle Mt.; BB :-. Black filuf'f'; 
MO - Yersey Crag. 


Plate 9.8 (opp.): Huon Plains, South West Tasmania (from the climbing 
ridge to Mt. Eliza.) • 
The plains are covered by buttongrass dominated communities, but 
EucalyPtus sinunondsii , Melaleuca spp. , · Leptos;eermum sp .. and Gahnia 
sp. grow in extremely dense formations along creek banks.. The 
course of the Huon River (H) is indicated by the line of Eucal;yptus 
forest stretching from N - S across the Plains. Lake Pedder can 
just be seen, between Mt. Solitary (So) and the Coronet Range (c), 
at the foot of the Franklar..d Range (F). The steep, ridge-like 
mountains, with shallow soils and areas of outcropping rocks, are 
characteristic of south-vrest Tasmanian mountains. Their summits, 
at elevations of 800-900m, form part of the Lower Plateau Sur.face; 
the Huon Plains, altitude 280:m, lie at the level of the Higher 
Coastal Sur.face. 
The Plains are now flooded beneath an H.E.C. impoundment. 
Ha - Harlequin F.ill; Fo - Folded Ra.; G - 'Mt. Giblin; 
M - foothills of' the Marsden Ra. ; T - Termi.;;ia.l Peak at the 
eastern end of the Frankland Ra. 

Plate 9.9 (opp.): Forest Scenes, Western Tasmania. 
The top photograph shows old and stable rainforest at Amphisopid II 
Creek. The forest canopy is dominated by myrtle (N. cunninghamii, 
N) with some sassafras (A. moschatum, A). The manferns (_E. 
antarctica) grow as an und.erstorey along the creek banks. 
The lower photograph shows a mixture of horizontal(!• bigland.ulosum, 
H), myrtle (_!!. cunnin@runii, N) and Eucalyptus sp. (E) at Amphisopid 
I creek. The association grows characteristically along many creek 
corridors in western Tasmania. 

Plate 9.10 (•!l!I i: Creek at Darwin. '!he creek, photographed at a time 
of low flow, is in the head.waters of the Andrew River and is typical 
.of maey- ~reeks of western Tasmania. The emphipod.Q:. australis 8Jld 
yabby Astacoosis sp. occur in the creek. Drift 8Jld water temperatures 
were studied in a riffle just out of view of the picture. 
(Pho~graph by courtesy Dr. P. S. Lake.) 
Plate 9.11: Roger River, north-west Tasmania. Typical of the many 
smaller rivers of western Tasmania with its rocky bed and paucity 
of rooted aqua.tic plants. In Roger River itself, the large yabby 
A. gouldi may be formd in the deeper pools such as that below the 
riffle. Amphipods (G • . australis) are abundant, but phreatoicids 
have never been :found in this portion of the river, although they. 
occur in the headwater runnels. 
-~ 
Plate 9.12: · The Central Plateau, showing an area glaciated during the 
Pleistocene. The view, from near Lake Adelaide looking north to 
Howell's Bluff (H) shows country immediately to the west of the 
Glacial Ice Divide ( see map in pocket). ~t is unlikely that 
refuges for freshwater crustaceans existed along this ice divide 
during the phase when the ice sheets persisted. 
Pl.ate 9. 13: Great Lake. The present day shoreline in Swan Bay, 
ahoring·one obvious result from the latest raising of the water 
1evel. 
Plate 9.14: Great Lake. • Showing in greater detail the barren shore-
line. The littoral zone ot Great lake once abounded with crustaceans. 
KEY TO S:IT]S DIDICATED rn MAP A 1 
1. Mt. Wellington (Stations A, B, c) 23. Arthur's Lake 
2. Shot Tower Creek (Station D) 24. Woods Lake 
,. Dip River 25. L. Sorell 
4. Roger River West 26. L. Crescent 
5. Twin Creeks 27. L. Toans 
6. King River 28. L. Leake 
7. Tributary, Andrew River 29. Risdon Brook 
8. Allans Creek 30. Epping 
9. Clayton River 31. Perth 
10. Tributary, Nicholls Rivt. 32. Hadspen 
11. L. Hartz 33. Deloraine 
12. L. Biveaux 31+. St. Leonard's 
1.}. Glassworm Tarn 35. Plenty Bridge 
14. L. Picton }6. Butler's Gorge 
15. L. Pedder 37. Derwent Bridge 
16. L. Dobson }8. R. Clyde, Hamilton 
17. Tungatinah lagoon 39. R. Clyde, Bothwell 
18. L. King William 40. R. Ouse, Ouse 
19. L. St. Clair 41. R. Shannon, Waddamana 
20. L. Rowallan 42. R. Nive, Tarraleah 
21. L. Barrington 43. R. Ni ve, Upper Road Bridge 
22. Great Iske 
Map Al Water Temperature Sites 
Locality 
L. St. Clair 
L. Dobson 
Farm ponds 
near Hobart 
Farm pond 
in north 
Lake Pedder 
Lake Leake 
Lake Tooms 
L. Crescent 
L. Sorell 
L. Rowallan 
L. Barrington 
Great Lake 
Arthur's Lake 
L. St. Clair 
Woods Lake 
Tungatinah 
Lagoon 
Risdon Brook 
Reservoir 
L. King 
William 
L. Picton 
Glassworm Tarn 
L. Riveaux 
Table Al: Freshwater Temperatures 
(from various authors) 
/ Altitude 
(m) 
737 
1100 
Near sea 
level 
Study 
Period 
1938-1940 
1948-1952 
? 
Lowland ? 
280 March 1966 
571 
464 
820 
820 
490 
122 
1030 
952 
737 
740 
650 
58 
714 
840 
700 
700 
Nov. 1969 
Feb. 1971 
1970-1971 
1967-1970 
1968-1971 
1963 
1969-1970 
1963 
1968 
1963 
1970-1971 
? 
Jan./Feb. 
1969 
II 
II 
I o I Surface - C 
I Min. i Max. Remarks Reference 
I 
5. 6 i 
i 
! 
1.5 i 
I 
6.6 
14.0 
6.0 
6.0 
3.0 
2.5 
9.0 
6.0 
2.0 
2.0 
6.0 
2.0 
6.0 
i 15. 8 j Irregular ! Powell, 1945 
! readings ' 
20. 0 i Monthly 
/ readings 
I 
25. 0 i II 
I 
/ Weatherley & 
Nicholls, 1955 
Weatherley, 
1958a 
I i 
20. 7 ' 17· monthly I Weatherley, 
/ readings 11958b 
24.0: Several I Bayly et al, 
isolated I 1966 
recordings i 
I before lake Buckney & 
! was flooded Tyler, 1973 
20.0 Monthly 
20.0 readings 
19.0 · Monthly 
19.0: readings 
22.0 ! 
20.0 
12.0 • 
19.0 · 
16. 0 : 
20.0 
18.0 
Monthly 
readings 
JI 
II 
II 
i Croome & 
; Tyler, 1972 
: Cheng & 
; Tyler, 1973 
I Buckney & 
i Tyler, 1974 
I 
: Tyler, 1974 
l " I II 
II 
II 
6.0 23.0 
6.0,. 19.0 
15.5 
II 
II 
) One ) 
II 
II 
21.0 
18.0 
) 
) 
vertical 
profile 
Derwent River System 
Locality 
Derwent River -
Plenty I 
Butler's Gorge ! 
-
- .. 
I Bothwell I Ouse River -
I Ouse 
I 
I Shannon River -! Waddamana 
I Nive River -
Table A2: Freshwater temperatures of rivers.from Wolfe's Table 
"River and Estuary System Temperatures: Derwent and Tamar Rivers" 
All temperatures are in oc. 
Winter Summer 
1945 1946 
6.50 7.60 
6.20 -
- 6.30 
6.08 7.40 
4.80 7.10 
1947 
3.95 
4.85 
7.80 
3.20 
3.45 
3.40 
1948 
3.65 
3.60 
4.20 
1. 70 
2.20 
1.50 
1949 
6.10 
5.30 
7.50 
6.10 
9.00 
5.50 
1950 
5.80 
5.80 
7.20 
5.00 
7.10 
Average 
5.60 
5.15 
6.60 
4.90 
5.26 
4.38 
I 
I 
1946 
16.50 
10.55 
12.80 
19.70 
15.10 
1947 
16.20 
15.80 
16.20 
17.40 
15.50 
16.30 
1948 
15.85 
12.60 
12.60 
12.50 
13.40 
12.80 
1949 
16.50 
17.20 
13.25 
15.25 
16.35 
16.50 
1950 
18.35 
13.68 
18.90 
17.05 
19.20 
Average 
16.68 
13.97 
14.75 
16.21 
15.48 
16.20 
5.50 5.20 2.60 2.25 4.40 4.50 4.08 ! 16.80 16.80 12.50 15.25 16.60 15.59 
\ 
I 
'.I Tarraleah 5.35 6.25 3.50 2.90 9.40 
Upper Rd Bridge - - 3.45 2.10 7 •. 50 
5.80 
4.30 
I 
4.34 - 17.20 13.40 15.10 21.90 16.90 
i 
5.53 \i 12.90 16.70 14.70 18.40 14.80 15.50 
\ ~ i ' r------------------ . --------------------------- ·------:-----------------------------------] 
Table A2 (Continued) 
Tamar River System 
I Winter i Sunnner Locality 
I 
L_ I 1947 1948 1949 1950 Average I 1947 1948 1949 1950 Average 
I 
North Esk -
St. Leonard's 5.55 3.40 12.40 5.90 6.81 I 22.00 15.15 16.90 20.70 18.69 i i 
South Esk - I 
! 
Hadspen l 5.05 4.65 9.00 9.50 7.05 I 23.65 17.25 19.25 21.60 20.44 Perth I 5.20 5.45 10.50 6.30 6.86 25.80 17.05 17. L10 19.70 19.99 
Meander -
I Deloraine 3.20 3.25 8.30 5.00 4.94 ! 17.95 13.25 17.40 21.10 17.43 
? I I 
Epping i 6.95 5.20 7.50 7.50 6.79 I 24.60 16.20 17.50 20.50 19.70 
I 
I I 
I i 
'-
STATION A 
Date 
1/ 2/74 
8/ 2/74 
15/ 2/74 
22/ 2/74 
1/ 3/74 
8/ 3/74 
14/ 3/74 
22/ 3/74 
29/ 3/74 
5/ 4/74 
14/ 4/74 
19/ 4/74 
25/ 4/74 
3/ 5/74 
10/ 5/74 
17/ 5/74 
[ Time 
I (hrs.) 
I 
07.00 
06.30 
11.00 
07.00 
09.00 
10.00 
07.30 
08.00 
15.00 
07.30 
20.00 
07.15 
Tl 
6.2 
3.8 
13.5 
13.3 
5.5 
1.8 
12.7 
10.0 
2.2 
2.5 
0.0 
6.1 
1.0 
7.0 
3.0 
) < - ---- •w- --··o--· .. -... - ..... -........... 
a. Data from Stations A, Band C. 
Air 
2 · 2 Max. Min. 
19.0 
20.0 
16.0 
11.5 
15.0 
10.0 
9.0 
8.0 
9.2 
11.0 
12.0 
9.5 
1.5 
2.5 
-0.5 
-1.0 
6.5 
-1.5 
0.0 
-1.0 
0.0 
0.5 
1.5 
-1.0 
2 3 Range Berthet 
17.5 
17.5 
16.5 
12.5 
8.5 
11.5 
9.0 
9.0 
9.2 
10.5 
10.5 
10.5 
10.2 
11.2 
11.4 
13.2 
13.6 
12.7 
11.5 
12.7 
5.6 
5.9 
4.3 
6.7 
6.7 
6.9 
6.3 
Tl 
9.5 
6.1 
24.0 
8.1 
3.2 
12.7 
9.6 
1.8 
5.5 
2.6 
6.8 
3.0 
6.6 
3.0 
Water 
, 2 2 
Max. Min. 
I I Mud 
2 3' Range Berthet J 
12.9 
12.6 
12.4 
11.2 
12.7 
12.7 
10.6 
13.1 
7.8 
6.0 
5.7 
6.6 
7.5 
6.0 
Tl 
8.0 
7.0 
3.6 
12.4 
9.4 
1.8 
6.5 
2.1 
8.0 
2.0 
6.0 
! 6.9 I 4.5 
I 
24/ 5/74 l'•.30 I 2.0 7.0 -3.0 10.0 < 0 I 3.0 9.5 2.0 7.5 4.6 I 4.0 
31 / 5 /7 4 12 • 00 I 6 . 0 6 . 0 -1. 0 7 . 0 4 . 9 1 8 . 0 6 • 0 2 • 0 4 • 0 3 . 9 I 6 . 5 
I I ! 7/ 6/74 15.00 ! 6.0 8.0 1.5 6.5 5.5 
1 
7.0 8.5 3.0 5.5 4.3 I 7.0 
! i l 
21/ 6/74 : 0.0 6.0 -4.0 10.0 < 0 ! 3.0 8.5 1.5 7.0 < 0 ! 4.0 
1 i I : i 
. 241 6/74 · I 1.0 4.5 -5.o 9.5 - : 1.0 5.o 1.5 3.5 - : 2.0 r 
i I ! ! 
--------------, --------~----------------------------------------~----------------------------------------· ------~ 
STATION A (Continued) 
Date Time 1 (hrs.) 
3/ 7/74 
12/ 7/74 
19/ 7/74 
26/ 7/74 
I 
16. oo I 
2/ 8/74 
8/ 8/74 
16/ 8/74 
24/ 8/74 
31/ 8/74 
6/ 9/74 
13/ 9/74 
20/ 9/74 
27 I 9/74 
14.30 
09.30 
09.00 
10.00 
10.00 
07.30 
07.30 
15.00 
09.00 
09.00 
07.00 
11.00 
4/ 10/74 I 07. 00 
11/10/74 J 06.30 
18110174 I 01. oo 
25/10/74 I 07.00 
1111174 J 06.00 
9/ 11/74 ! 11. 00 
l 
I 
l 
I 
I 
I 
? 
l 
t 
\ 
l 
i 
l 
I 
Tl 
-1.0 
-2.5 
0.0 
0.7 
2.0 
1.0 
0.3 
-1.1 
3.5 
2.0 
1.0 
2.6 
2.5 
4.3 
1.5 
1.8 
0.5 
-1.0 
3.5 
Max. 2 
8.5 
3.5 
4.0 
4.0 
2.0 
3.0 
5.0 
12.0 
15.2 
5.0 
9.0 
3.5 
7.0 
9.5 
12.0 
12.5 
9.0 
Air 
M. 2 in. 
-3.5 
-2.5 
-2.0 
-3.0 
-3.0 
-6.0 
-4.0 
-5.0 
-2.5 
-2.0 
-2.0 
-4.5 
-3.0 
-2.5 
-3.0 
-1.0 
-2.0 
15111174 I 06.00 ; 0.1 7.o -2.0 
Table A3a (Continued) 
I' 
I 
2 3i Range Berthet j 
12.0 
6.0 
6.0 
7.0 
5.0 
9.0 
9.0 
17.0 
17.7 
7.0 
11.0 
8.0 
10.0 
12.0 
15.0 
13.5 
11.0 
9.0 
2.2 
1.5 
1. 7 
3.3 
4.3 
0.8 
1.1 
< 0 
< 0 
< 0 
0.5 
< 0 
4.2 
3.0 
3.9 
7.6 
7.0 
3.0 
7.9 
i 
I 
I 
I 
I 
I 
I 
I 
l 
i 
i 
I 
I 
l 
: 
l 
i 
I 
I 
I 
1 ' 
T 
0.3 
0.0 
0.2 
1.1 
1.3 
0.0 
0.0 
1.0 
4.5 
1.5 
1.0 
1.8 
1.0 
5.4 
2.0 
3.0 
1.5 
3.0 
1.0 
3.0 
2 Max. 
5.0 
3.5 
1.5 
2.0 
2.0 
1.0 
6.0 
5.0 
4.5 
5.0 
8.0 
3.8 
5.0 
11.5 
9.0 
10.0 
13.5 
11.0 
12.5 
9.0 
Water J 
. 2 · 2 3 I Min. Range Berthet 
1 
1.5 
1.5 
1.5 
2.0 
2.0 
0.0 
0.0 
1.0 
1.5 
2.0 
2.0 
1.8 
1.5 
1.5 
2.0 
1.5 
2.5 
2.0 
2.5 
2.0 
3.5 
2.0 
0.0 
0.0 
o.o 
1.0 
6.0 
4.0 
3.0 
3.0 
6.0 
2.0 
3.5 
10.0 
7.0 
8.5 
11.0 
9.0 
10.0 
7.0 
0.5 
1. 9 
1.0 
2.2 
3.9 
0.4 
2.9 
1. 7 
< 0 
< 0 
2.2 
2.0 
3.7 
5.3 
4.5 
7.3 
7.9 
6.5 
9.2 
Mud 
Tl 
1.0 
0.0 
0.8 
1.0 
1.0 
0.0 
0.6 
1.0 
6.0 
1.0 
1.5 
1.6 
1.0 
5.8 
1.0 
4.2 
3.0 
4.0 
5.8 
3.0 ; ; 
, 22111174 I 06.00 1 15.o 18.0 -o.5 18.5 10.5 1 10.0 17.o 3.o 14.o 10.1 10.0 . 
; -------------~--------' --------------------------------------- ·-----------------------------------------.-------. 
Table A3a (Continued) 
STATION A (Continued) 
Time t Air Water Mud 
Date (h ) ; 1 2 2 2 3 i 1 2 2 2 3 1 
rs· ! T Max. Min. Range Berth et I T Max. Min. Range Berthet T 
' i 
29/11/74 I 07.00 1 1.0 i 
30111174 1 15.00 ; 5.o 11.5 -2.0 13.5 9.3 5.6 14.5 3.o 11.5 10.8 5.o 
6/12/74 I 08.00 ii' 5.o . 10.0 o.o 10.0 3.6 7.o 9.o 3.o 6.o 5.4 6.o 
13/12/74 I 06.30 6.5 9.o -1.0 10.0 6.5 9.5 3.o 6.5 6.5 
20/12/74 I 07.00 I 1.5 20.0 0.0 20.0 3.8 15.0 3.5 11.5 3.6 
27112174 I 13.00 l 14.4 19.2 o.8 18.4 14.8 16.5 8.5 8.o 14.o 
21 1/75 I 05.00 I 7.5 14.0 o.5 13.5 . 8.5 8.3 s.5 2.8 6.5 
! i i 
1. 
2. 
3. 
0 Temperature ( C) - recorded at time of visit. 
Maximum, Minimum Temperatures (°C) and Range, reached since the time of the previous visit. 
Average temperature, as determined by the Berthet Method, since the time of the previous visit. 
Table A3a (Continued) 
STATION B 
I Air i Water Time ! Date I \ (hrs.) I Berthet3 J ) Tl Tl Max. 2 Min. 2 Range 2 3 I l Berthet 
I 
--l. 
I 
1/ 2/74 
8/ 2/74 07. oo I 8.4 12.1 l 
8.7 10.0 10.9 
15/ 2/74 06. 30 . 8.9 12.4 8.0 9.4 9.7 
i 
I 22/ 2/74 I 14.0 13.8 9.8 9.8 
1/ 3/74 11.00 19.5 12.8 9.5 9.9 10.2 
8/ 3/74 07. 00 \ 11.0 13.8 8.1 9.4 9.8 
14/ 3/74 09. oo I 3.8 13.1 8.3 8.3 10.6 
22/ 3/74 I 10.00 j 14.5 11.2 9.1 9.6 9.7 
' 29/ 3/74 01. 30 I 11.4 13.9 8.8 10.2 10.3 
5/ 4/74 I 08. 00 ( 7.2 8.2 6.5 8.8 9.1 
I I 
14/ 4/74 15. 00 l 4.8 6.9 6.2 5.8 6.9 
19/ 4/74 07.30 3.3 6.9 ! 6.0 6.5 6.6 
25/ 4/74 20.00 7.5 8.5 I 6.5 7.6 7.8 3/ 5/74 I 07.15 4.0 8.0 6.0 6.6 6.9 I 10/ 5/74 10.0 8.2 r 6.6 7.2 7.7 I t ! 17/ 5/74 i I 4.1 7.6 6.3 6.0 7.0 I l l l l 24/ 5/74 14. 30 ! 4.5 4.7 I 6.0 6.8 7.2 
l 
i f 
31/ 5/74 12.00 i 9.0 6.4 I 6.5 6.7 6.7 I ! l 7 I 6/74 ! 15.00 I 8.0 7.0 6.5 5.7 6.4 I ' !, t 21/ 6/74 I l 3.0 < 0 I 6.0 1.6 1. 6 I i I I I 
24/ 6/74 i 3,5 ) 5,0 I 
. I I 
:---------- .----------. ---------------------------------------------------------------------------------------.+ 
Table A3a (Continuedl 
STATION B (Continued) 
I I Time I Air Water Date 
' (hrs.) l Tl 3 Tl 2 2 2 Berthet3 I ! Berthet Max. Min. Range 
i 
3/ 7/74 16.00 I o.o 4.9 5.0 6.0 
I 12/ 7'/74 14.30 3.5 5.7 6.0 
19/ 7/74 09.30 3.9 4.7 5.5 6.0 
26/ 7/74 09.00 2.0 3.4 6.0 5.1 5.7 
2/ 8/74 10.00 5.0 4.7 5.8 7.2 
8/ 8/74 10.00 7.0 1.9 5.0 4.9 5.1 
16/ 8/74 1 07.30 4.5 < 0 5.2 < 0 5.3 
24/ 8/74 07.30 6.0 < 0 5.5 5.8 5.0 0.8 3.1 5.8 
31/ 8/74 15.00 l 8.5 0.2 5.8 5.5 ? ? 3.6 5.1 I 6/ 9/74 09.00 I 7.5 4.9 6.0 5.5 5.0 0.5 2.0 6.1 I I 
I I 13/ 9/74 09.00 3.0 3.7 5.4 5.8 4.8 1.0 1.3 2.6 
I 201 9/74 07. oo I 4.9 2.8 5.6 5.5 5.2 0.3 5.5 . 5.8 
I I 27/ 9/74 11.00 I 5.5 1.0 5.0 5.5 5.5 0.0 5.0 5.3 
I 4/10/74 8.5 6.7 6.0 6.0 4.8 1.2 5.4 5.7 I 07 • 00 I 
j 11/10/74 
I 
06.30 8.0 5.1 5.5 6.0 5.0 1.0 6 .1 6.2 
I 18110174 07.00 5.0 6.7 6.0 6.0 5.0 1.0 6.0 6.3 
I ! i 25/10/74 07.00 3.5 8.7 6.0 6.0 5.0 1.0 6.4 6.5 ! I I 1/ 11/74 06.00 1.0 7.9 6.0 6.5 5.5 1.0 6.9 7.0 I ! I 9/11/74 11.00 6.2 5.6 6.2 6.5 5.5 1.0 6.6 I ! 
I . . ' i ' ' 
' I _j 
,-------------------!--------------------- J-----------------------------------------------------------------1 
Table A3a (Continued) 
STATION B (Continued) 
Time Air Water Date (hrs.) Tl Berthet3 1 Tl 2 2 2 Berthet3 Max. Min. Range 
f--• 
01. oo I I I 29111114 3.0 9.6 6.0 8.0 5.5 2.5 7.0 7.1 I I 
I I 30111114 ! 15.00 I 08.00 8.0 7.5 6.5 7.0 5.5 1.5 6.5 6.7 I 6/12/74 I 
06. 30 / j 13/12/74 I 8.0 6.5 6.5 5.5 1.0 
I 
I 6.0 6.5 8.0 6.0 2.0 l 20/12/74 07. oo I 
I 
I 21112114 13.00 18.3 8.2 8.3 6.0 2.3 
! I 
I 2/ 1/75 l 05. oo I 7.7 7.0 7.5 6.0 1.5 
Table A3a (Continued) 
STATION C 
I Time I Air Water Date j (hrs.) I 3' i 3: Tl Tl Max. 2 Min. 2 Range 2 ' Berthet • · Berthet i 
' ' 
i I I 
25/10/74 07.00 ! 9.5 9.9 
' I 1111174 i 06.00 7.5 8.4 10.0 13.0 7.0 6.0 10.9 
I 9/11/74 : 11.00 13.6 12.0 13.0 6.5 6.5 9.2 
I 15/11/74 . 06.00 10.0 12.1 9.0 12.5 7.5 5.0 11.1 
22/11/74 . 06.00 15.4 14.3 13.5 15.0 8.0 7.0 13.0 
1 
I 
' 29/11/74 i 07.00 8.0 12.4 8.5 14.2 7.5 6.7 12.1 ij 
' I 30/11/74 • 15.00 l 
' 6/12/74 : 08.00 14.1 11. 7 12.0 13.5 6.5 7.0 11.0 !! ! I 
13/12/74 ' 06.30 13.5 10.9 13.2 8.0 5.2 I I 
20/12/74 07.00 10.5 10.0 17.8 8.5 I 9.3 I 27/12/74 13.00 20.0 15.8 18.3 8.9 9.4 I 2/ 1/75 05.00 13.2 12.0 15.0 8.5 6.5 I 
I 
I 
Table A3 (Continued) 
b. Data (recorded by D. Coleman) from Station Dl. 
Air I Water Date 
Max. Min. Range Max. Min. Range 
26/ 2/74 
5/ 3/74 28.0 9.0 19.0 18.0 10.0 8.0 
12/ 3/74 27.0 10.0 17.0 17.5 12.5 5.0 
21/ 3/74 21.0 6.0 15.0 16.0 10.0 6.0 
26/ 3/74 22.0 7.0 15.0 17.0 10.0 7.0 
2/· 4/74 21.0 6.0 15.0 16.0 10.0 6.0 
9/ 4/74 16.0 8.0 8.0 13.0 8.5 4.5 
19/ 4/74 15.0 6.0 9.0 13.0 10.5 2.5 
23/ 4/74 15.0 8.0 7.0 12.0 10.0 2.0 
3/ 5/74 16.0 7.0 9.0 13.0 10.0 3.0 
7/ 5/74 14.0 9.0 5.0 12.0 10.0 2.0 
, 
14/ 5/74 14.0 4.5 9.5 11.0 8.0 3.0 
30/ 5/74 14.0 2.0 12.0 12.0 6.0 6.0 
11/ 6/74 12.0 4.0 8.0 10.0 7.0 3.0 
18/ 6/74 10.0 2.0 8.0 9.0 5.0 4.0 
27/ 6/74 10.5 3.0 7.5 9.0 5.0 4.0 
3/ 7/74 9.5 2.0 7.5 8.0 6.0 2.0 
9/ 7/74 9.5 1.0 8.5 8.0 5.0 3.0 
16/ 7 /74 10.0 1.0 9.0 8.0 4.5 3.5 
24/ 7/74 9.0 0.5 8.5 7.0 4.0 3.0 
30/ 7/74 8.0 1.5 6.5 8.5 4.0 4.5 · 
7/ 8/74 7.5 0.0 7.5 8.0 3.5 4.5 
15/ 8/74 8.0 1.0 7.0 7.5 4.5 3.0 
25/ 8/74 9.5 0.5 9.0 8.0 4.0 4.0 
1/ 9/74 10.5 3.0 7.5 9.0 6.0 3.0 
8/ 9/74 12.0 3.5 8.5 10.0 5.5 4.5 
19/ 9/74 14.0 3.0 11.0 10.5 6.0 4.5 
25/ 9/74 12.0 3.0 9.0 11.0 6.0 5.0 
4/10/74 14.0 1.5 12.5 11.5 5.0 6.5 
17/10/74 16.0 3.5 12.5 13.0 7.0 6.0 
28/10/74 17.0 4.0 13.0 12.0 7.0 5.0 
13/11/74 21.0 4.0 17.0 13.0 7.5 5.5 
27 /11/74 23.0 3.5 19.5 14.0 8.0 6.0 
4/12/74 19.0 4.0 15.0 13.5 6.0 7.5 
Table A4: Twenty-four hour records 
of creek, river and air temperatures 
a. Rivers and creeks studied once 
Locality Allans I Tributary, ! King River J Trib., Lake J Shot Tower Creek ' Andrew River ! :Nicholls Rivt., Creek 
Date 15.3.1974 17.3.1974 16.3.1974 10.5.1974 1.4.1974 
commenced 
Time Air Water Air Water Air Water Air Water Air Water (hours) 
08.00 
10.00 13.0 13.0 
12.00 16.5 10.6 13.1 13.2 
14.00 13.8 11.0 13.5 13.5 
16.00 13.2 11.1 15.0 13.0 9.8 8.5 13.5 13.6 
18.00 11.0 11.0 13.5 10.5 12.8 12.8 10.0 8.5 13.2 13.2 
20.00 6.8 10.2 12.0 10.5 9.5 12.2 9.8 7.8 12.3 12.4 
22.00 4.2 9.5 10.0 10.5 9.2 12.0 9.8 7.5 11.9 11. 9 
24.00 2.0 9.0 9.0 10.0 5.1 12.8 10.0 7.8 11. 7 11.8 
02.00 2.5 8.5 
' 
5.8 9.2 6.2 12.6 8.2 7.8 11.5 11.4 
04.00 2.7 8.7 5.5 9.1 6.0 12.5 8.5 7.8 11.3 11.3 
06.00 3.0 8.5 5.2 9.1 5.9 12.3 ·8.2 7.8 11.3 11.3 
08.00 4.2 8.4 9.0 8.8 6.0 12.0 8.8 7.8 11.3 11.5 
10.00 10.8 9.0 12.5 9.0 12.0 13.0 9.8 7.8 
12.00 15.8 10.2 16.0 10.8 20.5 14.0 10.2 7.8 
14.00 18.0 11. 9 21.2 14.8 
16.00 17.0 12.3 20.0 14.8 
18.00 14.9 11.9 
20.00 
Max. 16.5 11.1 18.0 12.3 21.2 14.8 10.2 8.5 13.5 13.6 
Min. 2.0 8.4 5.2 8.8 5.1 12.0 8.2 7.5 11.3 11.3 
Range 14.5 2.7 12.8 3.5 16.1 2.8 2.0 1.0 2.2 2.3 
Average 8.2 9.7 11.4 10.3 11.5 13.0 9.4 7.9 12.3 12.3 
Table A4 (Continued) 
-b. -Rivers and creeks--studied .. more than .. once 
! Locality I I i Twin Creeks I Dip River Dip River I Dip River Roger River Roger River Rpger River Twin Creeks I l 
Date 5.12.1973 27.1.1974 l 28.8.1974 i 9.12.1973 25.1.1974 26.8.1974 l 2.2.1974 I 7.9.1974 commenced· I I I 
Time Air Water Air Water Air Water Air Water Water Air Water Air Water I Air Water i Air Water i I (hours) i (pool) (riffle) 
i 
02.00 ' 6.5 10.5 I 12.5 14.0 14.0 I 
04.00 5.5 10.0 i 14.0 14.0 14.0 I 
06.00 5.5 10.0 I 13.0 14.0 14.0 
08.00 10.5 12.5 13.5 13.5 
10.00 11.0 13.5 13.5 13.5 10.0 11.8 I 9.0 6.0 12.00 11.5 17.0 14.0 13.5 11.0 11.5 
I 
10.0 6.1 
14.00 12.0 19.0 15.5 15.0 11.8 11. 7 9.0 6.2 
16.00 12.5 20.0 17.0 16.5 11.9 11.5 I 8.5 6.1 I 18.00 12.5 22.0 20.5 20.0 17.5 17.0 23.0 18.5 11.0 11.0 
I 
7.5 6.0 
20.00 11.5 12.0 20.0 20.5 9.0 7.5 17.5 17.0 17.0 21.4 18.5 7.0 8.4 10.3 11.0 8.0 6.0 
22.00 11.0 12.0 19.0 20.0 6.0 16.0 16.5 l 7.5 16.5 18.5 18.0 5.0 8.2 10.1 10.9 
I 
7.0 6.0 
24.00 11.0 12.0 20.0 20.0 6.6 7.5 15.0 15.5 15.5 17.0 17.5 4.8 8.2 10.0 10.5 5.0 6.0 
02.00 19.0 20.0 6.5 7.5 17.5 17.0 4.0 8.0 9.8 10.0 5.0 5.8 
04.00 18.5 19.5 5.5 7.5 16.0 16.5 4.0 8.0 9.0 10.0 ! 5.0 5.8 
06.00 17.8 20.0 5.5 7.5 15.0 16.5 4.5 8.0 7.1 10.0 i 5.5 5.8 
08.00 19.0 19.5 7.5 7.5 15.0 15.5 5.5 7.8 9.0 10.0 i 6.5 5.9 I 10.00 23.0 20.0 12.8 7.5 19.0 16.0 8.0 8.0 12.0 11.0 I 7.0 6.0 
12.00 27.0 20.0 11. 0 7.5 24.0 17.0 8.8 8.2 
14.00 26.0 20.9 12.0 8.0 27.0 18.5 9.8 8.2 
16.00 25.5 20.6 10.5 8.0 27.7 20.0 9.8 8.8 
18.00 10.0 8.0 26.0 19.5 7.8 8.5 . 
20.00 8.0 8.0 6.5 8.5 
22.00 
24.00 
Max. 12.5 27.0 20.9 12.8 8.0 20.0 17.5 17.0 27.7 20.0 9.8 8.8 12.0 11.8 10.0 6.2 
Min. 10.0 17.8 19.5 5.5 7.5 12.5 13.5 13.5 15.0 15.5 4.0 7.8 7.1 10.0 5.0 5.8 
Range 2.5 9.2 1.4 7.3 0.5 7.5 4.0 3.5 12.7 4.5 5.8 1.0 4.9 1.8 5.0 0.4 Average 11.4 21.4 20.1 8.5 7.7 15.8 15.2 15.0 20.6 17.6 6.6 8.2 10.2 10.8 7.2 6.0 
Table A5: Temperatures (° C} at microhaBitats listed in Table A6. 
I I Tributary, Nicholls Rivt. I Clayton River Locality ! Shot Tower Creek; site I ! I 
Date l commenced 1/4/1974 l 10/5/1974 ! 20/8/1974 
I 
I 
Probe No. I 6 1 9 3 7 i 9 1 8 5 ' 4 1 2 5 8 (air) \ (air) i (air) I I ! 
Time (hrs.) I 
02.00 
04.00 
j 
I 
! I [18.30 hrs 10 9 
, 
06.00 l i 9.9 9.3 9.3 10.0 j j I 19/8/74 • 
08.00 I I I 
I 
10.00 I 13.0 13.0 14.0 13.0 13.0 I 7.0 7.3 6.9 6.8 7.1 I 
I ! 12.00 i 13.1 13.2 14.3 13.0 13.0 6.4 7.5 6.9 6.8 7.3 
! 
14.00 ! 13.5 13.5 15.0 13.0 13.2 7.9 7.8 6.9 7.0 7.8 I l 
16.00 ' 13.5 13.6 14.9 13.3 13.4 6.8 7.8 6.9 6.9 7.7 J 
18.00 13.2 13.2 12.4 13.2 13.2 9.3 8.2 8.6 8.2 5.2 7.5 6.8 6.6 7.1 
20.00 12.3 12.4 9.7 12.9 12.6 8.9 8.0 8.1 7.9 1.8 7.1 6.0 6.0 6.6 
22.00 11.9 11.9 9.1 12.5 12.0 8.5 7.9 8.0 7.9 1. 0 7.0 5.8 5.9 6.0 
24.00 11. 7 11.8 9.3 12.2 11. 9 8.5 8.0 8.0 7.9 -1.0 6.9 5.2 5.2 5.5 
02.00 11.5 11.4 9.0 12.0 11. 7 8.5 8.0 8.0 8.0 -0.5 6.9 5.0 5.0 5.0 
04.00 11.3 11. 3 9.2 11.9 11.5 7.8 8.0 8.0 8.0 \ -0.8 6.3 5.0 5.0 4.1 i 
I 
06.00 11. 3 11. 3 10.0 11.8 11.5 7.9 8.0 8.0 8.0 -1.0 6.2 4.9 4.9 4.0 
i ' ' 
I - - - - ----- ----------------------------------------------------------------------------------------I 1 \ 
Table A5 (Continued) 
Locality ., Shot Tower Creek; site Tributary, Nicholls Rivt • I Clayton River i 
Date 
commenced 1/4/1974 10/5/1974 20/8/1974 
Probe No. 6 1 9 3 7 9 1 8 5 4 1 2 5 8 
(air) (air) (air) 
Time (hrs.) 
08.00 11.3 11.5 10.2 11.8 11.6 7.8 8.0 8.0 8.0 -1.4 6.1 4.8 4.6 4.0 
10.00 8.0 8.0 8.1 8.0 -1.0 6.0 4.6 4.5 4.2 
12.00 8.8 8.2 8.2 8.1 6.1 6.2 5.0 5.0 5.8 
' ' 14.00 9.6 8.4 8.4 8.3 
16.00 
18.00 
20.00 
22.00 
24.00 
Max. 13.5 13.6 15.0 13.3 13.4 9.6 8.4 8.6 8.3 7.9 7.8 6.9 7.0 7.8 
Min. 11.3 11.3 9. 1 11.8 11.5 7.8 7.9 8.0 7.9 -1.4 6.0 4.6 4.5 4.0 
Range 2.2 2.3 5.9 1.5 1.9 1.6 0.5 0.6 0.4 9.3 1.8 2.3 2.5 3.8 
Average i 12.3 12.3 11.4 12.6 12.4 8.5 8.1 8.1 8.0 2.6 6.9 5.8 5.7 5.9 I 
Table A6: The microhabi ta ts monitored. by the 
numbered probes at the following localities 
Clayton River Microhabi tat 
Probe No. 1 • 1fu.d in swamp, under shallow layer of water. 
2. At bottom of 0.3m deep pool in swamp. 
5. Clayton R. - in 0.3m deep water, shaded. 
6. 11 11 - in 15cm deep pool, shaded. 
7. 
8. 
9. 
II 
II 
II 
II 
II 
II 
- in 0,3m deep pool, shaded. 
- in mud in the river bank. 
- in 0.3m deep water, unshaded. 
Nicholls Rivulet tributary 
Probe No. 1. In still water. 
2. II II II 
3. In a riffle. 
5. In sediments in the bed of the creek. 
6. n II II II II II II II 
8. In a riffle. 
Shot Tower Creek 
Probe No. 1. In a 5cm deep pool. 
2. In a 15cm deep pool. 
3. In mud at the bottom of a. 15cm deep pool. 
5. In a 15cm deep pool. 
7. In nru.d at the bottom of a 15cm deep pool. 
8. In a 5cm deep pool. 
9. In a 15cm deep pool. 
Lake Hartz 
Probe No. 1. 
2. 
3. 
In air, shaded. 
In the lake, beneath a stone under 15cm of water. 
II II 11 
, 5cm into gravel beneath 15cm of water. 
4. In the outflow creek. 
5. In the lake, on the surface of a rock, beneath 15cm 
of water. 
0 Table A7: Temperatures ( C) Lake Hartz, January-February 1974. 
Microhabitats monitored by probes are given in Table A6. On 1st and 2nd February there was a steady drop in temperature, and 
no diurnal fluctuation was evident. The column averages omit the data from 1st and 2nd February. 
Probe 1 Probe 2 Probe 3 Probe 4 Probe 5 
I Date I . Daily · . Daily . Daily Daily I . Daily I I Min. Max. R I Min. Max. R Min. Max. Ra Min. Max. Ra I Min. Max. Ra 
, ange I ange nge nge ! nge L I ' . ' I ' I • 
I : i f I 1011 ! 11.25 12 .. 50 1.25 110.50 14.oo 3.50 10.50 12.50 2.00 110.50 13.50 3.oo 110.50 14.oo 
1111 : o.5o 12.25 11.75 I 8.25 15.oo 6.75 9.oo 13.50 4.50 I 9.oo 14.50 5.50 I 8.50 15.25 
12/1 
13/1 
14/1 
15/1 
16/1 
17/1 
18/1 
19/1 
I . I 3.00 20.50 17.50 I 8.75 17.00 8.25 9.00 15.00 6.00 I 9.25 16.00 6.75 ! 9.00 17.00 
I i 
6.50 23.50 17.00 , 11.00 18.50 7.50 11.00 16.50 5.50 111.00 17.50 6.50 111.00 18.50 
9.25 I 12.50 16.50 4.oo 12.50 15.25 2.75 12.50 16.00 3.50 i 12.25 16.75 
I ! 5.75 20.25 14.50 
1
12.00 18.25 6.25 12.00 16.25 4.25 112.25 17.50 5.25 I .11.75 18.50 
I I I 10.75 23.25 12.50 ! 11.50 19.00 7.50 11.50 17.00 5.50 111.25 19.00 7.75 10.00 19.75 
4.25 12.00 7. 75 i 12.00 16.00 4.00 12.25 14.50 2.25 i 12.00 15.50 3.50 l 11. 75 15. 75 
I I , 
2.50 17.75 15.25 i 10.75 19.25 8.50 11.00 17.25 6.25 I 11.25 18.75 7.50 111.00 19.50 
' I , 8.50 23.25 · 14.75 i 12.50 20.25 7.75 12.75 17.75 5.00 I 12.75 20.00 7.25 I 12,50 20.25 
9.50 18.75 
3.50 
6.75 
8.00 
7.50 
4.50 
6.75 
9.75 
4.00 
8.50 
7.75 
i i l 
20/1 i 14.50 15.25 0.75 114.75 15.00 0.25 14.50 14.75 0.25 I 14.75 15.00 0.25 i 14.75 15.00 0.25 
• l l i 
21/1 \ 3. 75 6.25 2.50 : 11.50 13. 75 2.25 i 11. 75 13.00 1.25 l 11.50 13. 75 2.25 I 11.50 13. 75 2.25 
i I : ' I 
2211 ! 2.25 6. 75 4.50 ! 10. 75 14.50 3. 75 i 11.25 13.25 2.00 I 11.25 14.25 3.oo 11.00 14.25 3.25 
23/1 ! 3.50 14.50 11.00 i 11.00 17.50 6.50 ! 11.00 15.50 4.50 111.25 17.00 5.75 ll 11.00 17.50 6.50 
24/1 i 7.00 21.00 14.00 ! 11.25 18.50 7.25 I 11.50 16.25 4.75 111.25 18.00 6.75 11.25 19.00 7.75 
! I ! I I 25/1 ; 12.25 17.00 4.75 j 12.75 16.25 3.50 : 13.00 15.00 2.00 113.00 16.00 3.00 ! 12.75 16.50 3.75 , 
! 26/1 : 9.75 23.75 14.00 ! 12.00 21.00 9.00 i 12.25 18.00 5.75 l 12.25 20.00 7.75 l 12.00 21.75 9.75 : 
I , I I I l ' , I • 1 
--------~-----------------------------------------------~----------------------*----------------------- :------------------------
l 
Date 
27/1 
28/1 
29/1 
30/1 
31/1 
1/2 
2/2 
3/2 
4/2 
i Max. 
Min. 
13.25 
11.00 
15.50 
15.75 
16.75 
10.00 
4.00 
3.00 
5.-50 
16.75 
! 
I Min. 
1 
o.5o 
! Range ! 16. 25 
' I ! Average [ 8.18 
I J__ 
Probe 1 
Max. 
27.50 
26.00 
29.00 
29.00 
27.00 
19.25 
9.00 
16.00 
19.75 
29.00 
6.25 
22.75 
19.28 
Daily 
Range 
14.25 
15.00 
13.50 
13.25 
10.25 
9.25 
5.00 
13.00 
14.25 
17.50 
0.75 
16.75 
11.10 
Min. 
13.75 
14.50 
15.00 
16.00 
16.00 
16.25 
12.75 
12.50 
12.50 
16.25 
8.25 
8.00 
12.25 
Probe 2 
Max. 
22.00 
21.25 
24.25 
24.75 
23.75 
17.00 
14.50 
17.50 
21.50 
24.75 
13.75 
11.00 
18.55 
Table A7 (Continued) 
Daily 
Range 
8.25 
6.75 
9.25 
8.75 
7.75 
0.75 
1. 75 
5.00 
9.00 
9.25 
0.25 
9.00 
6.30 
Min. 
13.75 
14.50 
15.00 
16.25 
16.00 
16.25 
13.25 
12.50 
13.00 
16.25 
9.00 
7.25 
12.41 
Probe 3 
Max. 
19.25 
19.00 
21.50 
21.50 
22.25 
16.50 
15.00 
16.50 
18.50 
22.25 
12.50 
9.75 
16.66 
Daily 
Range 
5.50 
4.50 
6.50 
5.25 
6.25 
0.25 
1. 75 
4.00 
5.50 
6.50 
0.25 
6.25 
4.25 
Min. 
t 
ll 14. 00 ! 14 .50 
! 15. 25 
116. 50 
I 16.50 
! 16.50 
! 
I' 13.25 12.75 
! 13. 00 
l 
16.50 
9.00 
7.50 
12.48 
Probe 4 
Max. 
21. 75 
20.50 
23.75 
24.25 
23.50 
17.00 
15.00 
17.25 
20.50 
24.25 
13.50 
10.75 
18.07 
Daily 
Range 
7.75 
6.00 
8.50 
7.75 
7.00 
0.50 
1. 75 
4.50 
7.50 
8.50 
0.25 
8.25 
5.59 
Min. 
13.75 
14.25 
15.00 
16.00 
16.00 
16.25 
13.00 
12.50 
13.00 
16.25 
8.50 
7.75 
12.21 
Probe 5 
Max. 
22.25 
21.00 
24.25 
25.00 
23.75 
17.00 
14.50 
17.50 
21.00 
25.00 
13.75 
11.25 
18.66 
Daily 
Range 
8.50 
6. 75 i 
9.25 
9.00 
7.75 
0.75 
1.50 
5.00 
8.00 
9.75 
0.25 
9.50 
6.45 
Table A8: 0 Temperatures ( C) Lake Hartz 
a. 25/4/1974 
Time Lake Outflow 
(hrs.) Air I I Creek 
I 
East of West of 
I 
I 
Outflow I Outflow ! ' 
09.30 I 7.2 9.5 9.3 
I 
10.30 ! 8.5 10.8 9.7 
· 1: 
9.5 
I i 11.30 ' 8.2 11.0 9.8 10.0 i 
I I I i 
! 12.30 9.2 11.6 10.1 I 
10.3 
I i 13.30 9.4 13.0 I 10.4 I 10.6 
I I I 
I 
14.15 10.2 13.6 11.1 11.0 I 
I 15.45 9.1 10.5 10.9 ! 10.5 I I 
I I 
b. 21/8/1974 
Time (hrs.) Air Lake I Outflow Creek i 
I ! 
08.30 1.5 2.8 2.8 
09.30 1.0 2.6 2.8 
10.30 2.0 3.0 3.0 
11.30 3.0 3.0 3.5 
13.00 3.7 5.0 4.5 
15.00 5.1 5.5 4.4 
g 
MAPS accompanying thesis: 
Glacial map of Tasmania 1 :250,000 
Royal Society of Tasmania. Special Publication 
no. 2. 1965. 
Tasmania 1 :500,000 5th edition Tasmania. Minister for 
Lands and Work 1973 , 
Structural map of Tasmania. 1st edition. Tasmania. 
Dept. of Mines 1960. 
Geological map of Tasmania. 1 :506,880. Tasmania. 
Dept. of Mines 1961. 
